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'CHAP:-1. re ors an 


Of - the ÞP tual | Motion in. the 
ri Zone 


HE firſt way chick” Mos. 
.- tion of the Sea and Winds; 
is that which*betweon the: 
Tropicks conſtantly and 
perpetually follows the Sun; and 
B were 
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were 'it not for the impediment of 
Land, would with a continued cir- 
calation ſurround the whole Globe 
of the World. Although - this Mo- 
tion is cvery-where diſccrnable in 
the Torrid Zone, yet ir is no-where 
brisker, or - more manifeſtly ' per- 
ceived, than «n the Pacifick Sea, 
whiclf lies berwixt Peru, or the 
Weſtern Coaſt of America, and the 
Molucca Wſhnds. For all this ſpace 
of Sea, which reichcth above rwo 
thouſand German Leagues, Ships 
that ſail from Lima, Parama , or 
Acapulco, do in three months, and 
ſometimes ſooner paſs over. The 
ſame Eaſterly Wind, and Current of 
the Sca bending conſtantly to the 
Weſt, waits on. them to the Mo- 
| Hucca's , and even to the Coalts of 
Indi. . And they who from the Mo- 
turca and other Iflands of the In- 
dies, direCt their courſe to the oe 
of Good Hope, are carried by the 
ſame,Wind and Current. And though 
in the Indjzan and Red Seas, this 
Wind and Current decline ſome- 
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what rowards-:the South ,;(-as we 
ſhall hereaſter ſhew.), yet it ſtill 
perliſts in its, courſe , and! is, conti- 


-nually hurried rowards: the | Welt. 


The remaining and third -prrt, of 
the Ocean, which is boynded -by-the 
Cape of Good Hope 'and Bra/i4, or 
rather the Weſtern - Shoar'- of- Africs, 
and the oppoſite Coaſts of America, 
which lies under:the Torrid :Zone, 
obſerves perperually the' ſame , rule, 
for here allo the courſe of the Winds 
and Sca tends continually Welt- 
ward. 

So thar if a perſon sk.lful 'in Na- 
vigation, and of the ſcaſons in the 
ſeveral places of the World, ſhopld 
reſolve to go round it, I think it is 
not to be doubted, but that in the 
ſpacc of nine or ten months he might 
accomplith his deſign ; provided he 
ſo ordered his courſe, as in a con- 
venient ſeaſon, that is, in the month 
December or January, he might paſs 
the Southern Streights of America. 
But it any one ſhould in the ſame 
Line undertake a contrary courſe, 

B 2 and 
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and Tail againſt che Sun from Weſt ro 

he 'could not- in rw2nty years 
ſpace; and it may be never, be able 
to perform his. Voyage. 


Th& 'reaſon of this Motion is juſt 
- , another -thing than ſome do believe, 


ro wit; "the Sun being juſt over head, 
drinks up the Waters of the Occan 
and makes a Cavity, which the fol- 
lowing 'Waves ought to fill: For if 
this were, the Seas ſhould not move 
ro the Weſt, but Eaſt. For ſecing theſe 
wa 7 of. the Ocean which 'the Sun 

th not as yet - rouched with his 
perpendicular beams , muſt by this 
reaſon become higher than thoſe 0- 
thers ro which the Sun is, or lately 
was vertical, and therefore arc more 
low and depreſſed ; it muſt neceſſa- 
rily follow, that the-Seas of the Tor- 
fid Zone. ought to flow Eaſtward, 
finee naturally all Motion tends from 
the higher ro the lower. 

Bur the 'matter is far otherways, 
and the reaſon which forceth the 
Sea Weſtward is quite contrary : For 
though the Sun by his heat _—_— 
all 


/ 

ohe Seas and Winds. & 
and ſeparate the more - fubtit | parts 
of the Water, yet he does, nor de- 
preſs or lefien the ſuperfice and height 
of. the Sea, but ' rather dilates and 
raiſes it. Whereſoever the Sun is-per- 
m—_ there 4s the greater Fel. 
ing of the Ocean ; and where the 
Sun is fartheſt removed from his 
perpendicularity, there do the Seas 
tall, and {ink cyen ſomewhat lower 
than they were hefores, "Therefore * 
when theſe Seas tov the Sun 
is, or lately before was perpendicu- 
lar, are raiſed higher than' tht Jur- 
face. of the Ocean which ' readheth 
ro the Weſt, and hath not as yer 
felt the beams of this Luminary; it 
comes to paſs neceſſarily, that | the 
Floods ſhould rowl from -a-%higher 
ſurface to a lower, And this is / in+ 
deed the ſole reaſon which fordtth 
the Occan Weſtward, The ſame thing 
is to be underſtood of the -Winds; 
for what the Sca ſuffers, the ſuper- 

incumbent Air feels the ſame. 
Now this Motion of the Occan, 
is not only the principal, but almoſt 
B 3 the 
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the” only” eauſe of all the Tides of 
rhe Sp wen do Hap n in all Nu 
of the World, all maniteſtly 
appeat-from whar' "that be ſaid here- 


after: | 
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" The Tearly: Motion ; : which is the 
declination of this former Moti- 
01,” 4s expl, ined. 


> Fides this Motion of the Sea 

and: Winds, there is alſo ano- 
ther to be'obferycd ; whigh likewiſe 
does; conſtantly artend the Sun, For 
as the-'Sun/ keeps nor always to the 
fame [Paralle!, bur declines ſomerimes 
rw the North; and ſometimes to the 
Sofich; ſo' in like manner the Cur- 
ren ! of. the Sea -is \affeted. When 
the” Siin 135 in the' Northern Signs, 
that general Motion likewiſe"inelines 
Northward'; - and wherr the Sun re- 
turns to-the Southern Signs, thirher- 
ward alſo follows the courſe of the 
Wa- 
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Waters, yet ſo ſtill as the parts of 
the Ocean, which are direQly under 
the Sun, keep always a ſtrait courſe 
towards the Welt. 

Let us' take the Pacifick. Sea for 
an Example : For thoſe who plow 
that Ocean, and are bound from the 
Coaſt of Peru to the Weſtward, if 
the Sug be in the Equinodtial, in all 
the Sea which lics under the Torrid 
Zone; find the ſame Wind and Cur- 
renr, until chat without any ſtop.or 
impediment they are moſt ſecurely 
conveyed ro the Molucca's. Bur if 
the Sun be in the. Northern Signs, 
thitherward likewiſe tends the courſe 
of the Sea and Winds. So that the 
Sun being «n the Topick of Cancer, 
the Eaſterly Wind and Current is ob- 
ſerved even to the Six and thirtieth 
Degree of North-Latirude, and far- 
ther. And they that fail in the Sou- 
thern Hemiſpherey are forced to ap- 
proach to the Equator, that they 
may catch this Trade-Wind, Bur if 
the Sun be-retreated to the Southern 
Signs, then the Current and Eaſterly 
B 4 Winds 
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Winds reach as far as the Fourtieth 
Degree of South-Latirude ; And on 
the other fide, they who fail in the 
Northern Hemiſphere, in this Paci- 
fick Sea, are conſtrained to ſtand 
Southward, towards the Equator, 
that they may gain the Eaſterly Wind 
and Current. Neither in the ſtatc 
' and-.condition of theſe Moriops only 
{-in the middle of the Pacifick Sea, 
bur alſo in the extremities of ir, ro 
wit, at the Molucca' and Philipine 
Hands the ſame* courfe of the Floods 
and Winds is to be obſeryed, Six 
whole months, from: March to Ofo- 
. ber, the Sea is droven to the North ; 
bur from QOFober to March it takes 
its courſe Southward. »#« 

The ſame is 'the condition of the 
Atlantick  Occan; which though. ir 
rend always Weſtward , from the 
Coaſts of - Africa, yer the manner 
of: its: Latirude':and Declination is 
not always the fame. Whew the Sun 
1s in the Summer  Solftirial- Circle, 
the: Current and Eaſterly Wind comes 
much ncarcr to-us. Upon the Coaſt 
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of America it reacherh as far as Ci-- 
ba, and the Bay of Mexzco; and in 
the'parts nearer to+ Africa, tothe Ele- 
venth or Twelfth degree of North- 
Latirude. But the Sun being in his 
Winter Solftitial, that Current contj- 
nues not beyond the Fourth Degree 
of North-Latitude. When at the ſame 
time it breaks out much farther to- 


* wards the Sofith, reaching to the For- 


tieth Degree of South-Latirude, and 
upwards. Now the reaſon of the 
greater Declination on the courſe of 
Africa, is maniteſt enough ; for the 
Conrinent of Afr:ca, which takes up 
a great parr of rhe Torrid Zone, hin+ 
ders the excurſion of the Occan thar 
way. And the Coaſt of Guzney ſtops 
the narural courſe of the waters thar 
they cannot dilate themſelvcs rowards 
the North. But in that ſpace which 
lies-betwixt the more Weſtern parts 
of Africa and Braſil, where the Sea 
more largely opens it ſglf, there alfo 
the Current extends ir ſelf farther, So 
that upon the Coaſt of Bra/# it ne- 
ver fails ; but rhat when the Sun is - 

the 
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Nonhera Signs the Current that waſh- 
eth Zra/ih,obliquely rends towards the 
North. ;, And when the Sun is in the 
Southern Sign, the courſe of the Sea 
and Winds obliquely tends Southward. 
. _ Ir gemains that we ſhould ſpeak of 

the. Jud: an Sea, being likewiſe under 
the Torrid Zone.” And here alſo.the 
ſame thing occurs ; for in this Ocean 
from the 10th and 11th Degrees of 


South-Latirude ro the 28h, and from' 


the Ind:an Ilands to the Coalls: of 
Afreca,and the Iſland of St. Lawrence, 
there is but only one conſtant motion 
of the Winds and Tides, Now when 
the 'Sun is in the, Northern Circles, 
theſe Trade-Winds and Tides do 
{trerch Ten or Eleven Degrees farther 
towards the-North, until they reach 
the Equator. And when the Southern 
Signs are by the Sun illuminated, ac- 
cording to declination, the Wind and 
Current decline likewiſe to the South. 
For. then the motions of the Sea and 
Winds tending Weſtward, - even to the 
36, Degree of South Latitude, are 
eyery-where oblcrycd in this Sea, And 
the 
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the ſame thing which! we have ſaid, 
does happen in the Sea at the Phz- 
lippine Wands, and in the Atlantick 
Sea upon the Coaſt of Praſl, is like- 
wiſe obſervable in the 1»4:ax or this 
Eaſtern Ocean, For immediately af- 
rer the Vernal Mquinox ,. the hear 
ſcorching the Eaſtern Coaſts of Afr- 
ca, and the Streights which divide the 
Iſland of St. Lawrente from this Con- 
tinent, the Waves are forced North- 
ward. But the Sun being again . re- 
turned beyond the Autumnal Zqui- 
nox, the Winds and "Tides forthwith 
take their courſe rowards the Sourh. 
Alrchough from what we have ſpo- 
ken of the reaſon wherefore in the 
Atlintick Ocean the Trade-Wind and 
univerſal Current, which hurries rhe 
Sea Weſtward, dogs ſomewhat decline 
towards the South, it may be gather- 
ed why in the Ind;an Occan the fame 
Current docs in like manner, and cven 
ſomerimes more deflef&t from its na- 
tural courſe thitherward ; yet becauſe 
that cauſe alone is not ſufficient, for 
the fuller underſtanding of this mar- 
ter, 


$2 \.. The Motion of- 
ter, there maſt 'of neceſlity be pre: 
miſed another - notion of the Ocean 
which being known, the demonſtra- 
tion of this ſecret: will become. plain 
and. eaſic. 


CHAP. II. 


Of :4” third Motion comrary to the 


frt. | 
Q | 'Here is therefore, beſides theſe 


genuine motions of the Sea 

thar we have explained, a third alſo 
ro be conſidered ; which: though it 
depend on, and be raiſed by the firſt 
morion, . is neyertheleſs quite contrary 
thereto, as tending from Welt ro Eaſt. 
For when theſe aforementioned mo- 
tions do ccaſe, th at length this be- 
ins ; and as that general current in- 
clines to the South. or North, .ſo'doecs 
this likewiſe, begirding the ſame on 
each fide, with 2 contrary motion or 
Tide Southward and Nortþward, This 
iS the Current by the heip of [which 
Sea- 
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Seamen fail from Weſt to Eaſt. For 
when inthe middle of the World all 
Navigation Eaſtward ( by reaſon of 
the Current which we have deſcribed) 
is obſtructed ; the more expert Mari- 
ners do ſtand fo far South or North, 
until they meet with this Wind and 
Current. | And therefore ſuch as ſail 
from the Philippines for the Coalt of 
the Weſtern America, leaving the Tor- 
rid Zone,ſtretch atwhart to the thirry- 
ſixth or fourtieth Degree of Latitude; 
according 2s the Sun is more South- 
ward or Northward, and there find a 
certain Wind and Current which may 
bring them to Califurnia, They, who 
from the Bay of Mexico, Florida, Vir- 
ginia, or the Holland, are bound for 
Europe, take the ſame courſe, and 
find the ſame Wind. They bear u 
ro the thirty-third ' or thirry-fo 

( at leaſt ) and in $ummer to the four- 
ticth Degree of North-Latitude and 
upwards,thar they may obtain a Wind 
ſtill favourable. Thoſe who ſail in the 
Atlantick Sea,or arc bound from Bras 
ſit to Angoli, obſerve rhe ſame rale, 
for 
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for when the Sun is in the Southern 
Signs, they are forced to ſtand off ro 
the thirty-fifth or thirry-ſixth Degree 
of South-Latitude, where they meet 
with a, Wind and Current that ſets 
conſtantly from the Weſt. Bur if the 
Sun be about the Tropick of Cancer, 
it is enough to have ſtood off to the 
twenty-ſixth, or trwenty-ſeaventh De- 
gree of South-Latitude, until they 
come nap with the Coaſt of Africa. 
When they are got thither, they find 
a fayourable Wind and Current tro An- 
gola,and even farther. The ſame thing 
1s alſo to be obſerved in the Indian 
Sea ; for they who there make any 
Voyage tothe Eaſtward, avoiding the 
middle Region of the Occan, itand 
off to the North or South, beyond 
the bounds ſpoken of in the former 
Chapter, where they find a Gale per. 
petualſy blowing tfzom the Welt. 
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CHAP. IV../0 


The Cauſe of this Motion is ex- 
plained, 


Here may ' be a moſt certain rea- 

ſon given, why this morion of 

the Ocean goes in a coutſe contrary 
ro the firſt motion thereot. For when 
the Seas in the Torrid Zcne do run 
perpetually from Eaſt to Weſt, and 
never gb back, that this Current may 
always continue, it is 'neceſſary that 
one of two things ſhould happen, ei- 
ther that theſe Trats of Land from 
whence'the Waters begin ro deparr, 
ſhould” be lefr wholly bare, or thar 
ſome ſutcceding IT lood ſhould fill up 
this vacuity. Now ſeeing the former 
is falſe, . it tollows that the other muſt 
be rrue, /and thar: that diminurion of 
Wartcrs iy made up by freſh Floods 
which on each fide flow thirher. Bur 
that this may be the more clearly 
underſtood, I think it will not be a- 
miſs, a little more fully ro demon- 
| ſtrate 
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flcate this courſe of waters. by a day- 
ly and every where obyious x Guaor 
_—_— then A. B. C. D; tobea Chan- 
nel or ſome ſmooth River,and therein 
let the Boar or ſhip E. becarricd from 
F. toward G. although rhe cauſe, ro 
to wit the Sun,which makes the 'Wa- 
ters to ſwell; and the Boat which with 
it's ſtem drives forward and raiſes the 
WatertowardG; be unlike ,” yer! rhe 
effeR is the ſatne. Now ſeeing the 
waters do perpetually accompany 
the motion of "the ſtem, and-tharthe 
Waters not - only" from F., biit alſo 
from”'B. and ©D; move towards»G. 
it neceſſarily ' cones to. paſs that 
the level of the Waters in F;/becomes 
more tow and deptefſed; rhan in G. 
but beeauſe the” Waters move 'con- 
ſtantly/from” B. D.-and efpecially.trom 
F. towards G. and do nor inſtantly 
flow back again, ſo that thefurface of 
the Channel is rendred' mor@ low in F. 
therefore this loſs is made up by rhe 
Watersin A.and C. oven yet unmoved, 
which” with -great” force fall "down 


from a higher place into a lower. This 
C is 


. 18. .1»The. Motion of \. 
is'manifeſtly found: ro be ſo by thoſe 
who.are carried inthe Boat, or. who 
look from the ſhore; for by. how 
much the more narrow the Channel is, 
and the-motion of: the Boat ſwift, by 
ſo much: the 'more:the banks in A-and 
C. will be left naked, even before that 
thes Boat arrive thither. | Bur on the 
contrary behind-the: Boat in. B. and 
D. fo-much es the' ride- will. ap- 
pear, aSthe Ebb in A. and C. is the 
greater. boy L2 

The reaſon is moreover clear-where- 
fore the waters in A. and C. decreaſe 
ſooner: 'than-they riſe 'in B. and D. ; 
becauſe: that ther waters which are 
ſtirred.-/by the:Boart; and forced -to- 
watds.-G. tend from a lower! place 
ovcr a-ſerled ſurface, that .is to ſay 
upwards, and therefore they-'move 
more flowly. But the Waters which 
flow-back again from A-and&£ have 
a ſwifret motion, becauſe, from a 
higher place they fall into a Jawer, 

It is not to: be 'Jooked;;upon as 
ſtrange that rwo contrary ,motions 
meeting, the one docs not chbak and 
ſtop 


| 
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ſtop the other. For-it is not the ſame 
caſe with fluid,z$ with folid bodies, If 
at both ends of any Jong kennel.or pipe 
we let in water, in the place of their 
meeting: we ſhall forthwith fee, that 
the contrary Current is not yehement- 
ly choaked- or diſlipared, . but thax 
the one Water does gently and: with- 
out ſhedding glide under the. othe 
and the morion'-continue.ntal ply 
have attained it's. appointed hmir. - 
The ſame alſo + happens when, we - 
throw two Stones.into watet:a wha 
competent diſtance. ſpever, Tr the 
circles that are by. that morion. de- 
ſcribed mutually paſs gnder one anv- 
ther , without [onſing their Fate or 
ſigure,. Wn 
yon hence alſo is, clearly deduced 
the reaſon, why ſhips are carrigd more 
ſwiftly in the Sea.than 'in Rivers or 
Channels, and in broad Chatingls, 
than narrow, where veſſels move molt 
ſlowly. For in larger Channels the 
Waters which are forced forward, 
raiſe not high the ſurface of the Chan- 
nel becauſe they have room to ſpread 
C 2 theme 


20 


"Tf Motion af 


rhetafelves. 


f 
Ore | 


24 


S 


ana edi 


Tm 


tive i imp 


And'the 'cavitys which 
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- boat j is raiſed 
td, it uſt ne- 
Ss progreſs ſhould 
WW. Bur if 


Another 
becauſe 3 it 


nd þ fide down j into the 
of the oh depreſſed Chan- 


: ould" be Hour the help of 
e, of j it 'S own Jccord 

'and In lome manner ſeem to 
the ſtern of | the leaditig 


gs any .one defire-an example where- 
by this Px and reflux of Waters may 


be more clearly demonſtrated,a Ditc 


Or 


the\Seas and Winds. 2x 
or River narrower than a laden Barge 
or Boat can be able to-paſs, may at- 
ford it _ For. if the veſſel, w 
deep and eannot find an 
- nevertheleſs you Lars 8-ee 
vour to make. way for it ; [by [this 
means it may be done. Take another 
boar leſs, or at leaſt-leſs laden, which 
may eaſily be advanced through rhe 
ſireighrs of the Channel. K you.ad- 
vance and cauſe this ro go betore; rhe 
Waters coming aftcr muſt neceſſari} 
(as isclear from what hath beenſaid 
riſe intoan heap : wherein it yau' im 
mediately make the other ladeni Boar 
which ſtuck before , follow after ; 
ir alſo finding a fuller and higher 
Channel, will make it's paſſage: and 
it will be more painful to bring” for- 
ward the empric Boat which goes be- 
fore, than the laden which follows 
after, becauſe this of it's own accord 
will tollow the other. 

Waters rhat from Cataraats, or 
through any ſtreight paſſage do with 
ſwiftneſs fall into the Sea or any large 
Ditch or River, may afford an inſtance 

0 1 no 
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no tels clear and'conſpicuous of this 
contrary motion.” The middle Chan- 


nel and. theſe. Waters which in a 


ſtreight> line are forced forward by 
the'enreting ſtreams, even to the eye 
keep. #Mreighr'courſe. But the Wa- 
ters "ax each ſide edjacent, though 
byithe fame motion they be affected, 
do nor. immediately accompany the 
middle ſtream, bur' flow back and 
whirl round in a circle. And if they be 
near. themiddle Current, after a little 
rarning, they fall into it again'> Bur 
if they be tarther off, they make lar- 
ger circles or whirlings , until they 
rerurn almoſt ro rhe firtt Fall;and ſo ar 
length cither begin a new whirling ; 
or with the other warters falling from 
the Cataract, march ſtreight forward. 


[, 
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CHAP. V.. 
a 
by In what manner the Level or Balance 
Ye of all Seas by the foreſaid mot0n 
Va- 75 reſtored. 
gh | 
ed, Alnce from what we have before 
-he diſcourſed of, (it I be nor mif- 
nd taken) a rw9 told flowing of the Sea 
be may be plainly enough underſtood, 
tle which with a contrary tide hems in 
ut the middle Current of the Ocean, thar 
ar- prpamnely rends Weſtward ; it fol- 
ey ows in order -that we explain the 
at way and method obſerved by nature, 
2; for the continual preſerving of rhe 
m ſame balance and level of the Seas, 
<> leaſt whilſt the Current flows Weſt- 


ward, the Seas ſhould either retire 
back or the ſhoares be left dry. If 
the whole World were every were co- 
vered with warers, ſo' that no land 
appeared and that the Yun never 
p declined rowards the South, or 
North, but kept himſelf always in 
the ſame cirde ; the face of rhe Seas 
C 4 would 
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would be always one and the ſame ; 
the middle trad of the Ocean would 
continually-roul Weſtward, and the 
Floods "on either fide. ſucceeding 
would . compenſate ' this retreat of 
the Waters. Bur ſince that there oc- 
currs many impediments of land, 
and thar-rhe aſpect of the Sun varies, 
it cannot otherways be, bur that diffe- 
rent and yarious motions of the Sca 
ſhould from thence ariſe: . Now that 
it. may. appear. that theſe motions 
(however unlike) do by reaſon of 
the-approach of the Sun, and the na- 
ture and figure of the-Shores obſerve 
alike order, it will be neceſſary to il- 
luſtrate what alcerations the Ocean 
undergoes in the ſeveral parts there- 


We muſt therefore know rhat al 
though the lateral and ſucceeding 
floods do again recruit the depreſſed 
and lowcr level of the Seca, from which 
the.Sun is fartheſt retired ; yer this 
motion-is more conſpicuous and vio- 
lent upon the ſhears from which the 
Seas do-cbb, than inth# middle regi- 

. on 
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on of the Ocean, where a more abun- 
dant ſtore of waters is at hand. 'Ler 
us firſt rake notice of the Pacifick Sea ; 
which cbbing from the coaſts ofPery, 
Nicaragua, and New Spain, leſtthar 
the Shoar ſhould be left bare, receives 
a double flood ; one which ſers from 
the North, and the other fromthe 
South. The Tide which makes from 
the North is always one and the ſame 
fromCalzfarnia toNicaragua,the con- 
trary to this which is likewiſe always 
conſtanr,is the Current which waſherh 
the Shore of the Kingdom of Chile and 
Peru, ſetting from the South always 
Northward as far as the Countrey 
and River of Tombes. Therefore up- 
on all the Perwrian Coalt there blows 
only a South wind ; and there is onl 

one Current or tide which from Sout 

ſers always Northward, in the middle 
diſtance which reacheth from rhe Ri- 
ver Tombes and the Iſland Punato Nz+ 
caragua, according as the Sun is more 
Northerly or Southerly, ſo likewiſe 
the Floods (after the manner above 
declared) dire& their courſe —_ 
war 


26 | The Motion of 


ward: or Northward, Now where- 
ſoever.theſe rwo Curtents from North 
ard South do meet, they choak nor 
one arfbrher and make an eddy, but 
are carricd away by the general Cur- 
rent,; ſo that all rheir ſtores being 
joyned they are hucricd in company 
rogether towards the Welt. 

Now let us examine the Current 
and Tides on the coaſt of Africa. 
When theretore the Seas do ebb from 
the Shores of Angola and Congo, leſt 
that here alſo the land and botrom of 
the: Sca ſhould be left dry, they are 
by a Two-told Flood ſupplied. The 
Current which flows from the North, 
comes from the Atlantick Shoar and 
Canary Iſlands and paſling firſt by 
Cape Blanco, next Cape de Terd and 
then the following Promontories, un- 
til it reach the coaſt of Guynnee, in a 
narrow Channel with a moſt rapid 
courſe'it ſcuds along all that Tra&t of 
* Afxica-which from Gurnee expands 
as far as rhe Iſland of Ferd;nand Poo ; 
from hence it tends to thePromontory 
of Zope Genſatvo, and in the Winger 
even 
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even four or five degrees be it. 
Afterward leaving' that Sacra 
lows the univerſal carrent, and take- 
ing it's courſe contrary to whar''s 
little before ir had, by how mach 
more rapidly it haſtens Weſtwatd; 
<p> - more water it attracts 
and continually ſucks through' that 
narrow Channel which we have before 
deſcribed. | 
The other motion of rhe Sea up- 
on the fame coaſt of Africa, which 
we ſaid did compenſate that retreat 
of the Floods to the middle Car- 
rent of "the Ocean, fſers from the 
South, and from the Cape of goodl 
hope, reacheth tro Angolgy and the 
Cape lope Gonſalvo or ſomewhat ſhort- 
er. | 
«4 Wherefore ſuch as are bound from 
uropt to Angola, are forced tobear 
off to the Iſland of Marizy Vas; 
and then (as we faid before) ſand 
Southward to the Southern On 
From rhence they rake their cout 
Eaſtward , and having failed Fifty 


.German Leagues ot-more, they ſteer 


rowards 
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towards the Coalt of Africa, where 
avoiding ſome Shelves upon the 
Southern Coalt of the Kingdom of 
Cimbeba, at the 20, or. 21 Degree 
of.South Latitude, they bear in again 
ro the Shore; and from thence with 
 » favourable Wind and Current. in a 
very ſhort ſpace are carried to Cape 
Negro, then to Angola, and after- 
wards to Cape Lope Gonſatuo. 
Moreover both theſe currents of 
the Seas do meer at Cape Gonſaluo, 
or- (-as we ſaid) four Degrees more 
Sourherly, and there joyning their 
forces tend Weſtward , and accom- 
pany the univerſal current of the 
Occan, 
.- Bur bFt« we" proceed farther, it 
will be very neceſſary ro obſerve 
wheretore and when it is that the 
' foreſaid current on the Coaſt of Gul 
zee happens in a contrary manner, 
leſt thar it we ſhould paſs by this 
diſagreement; ſome may perhaps 
ſuſpe& the verity and reaſonableneſs 
of what we write. 
---, Therefore though no body who 


hath 


— 
—— « = <a. cc — w—_ a4 


3.0 


-, 


TY © = wm T3 


> m_ 


OO 
—_ 


the Seas and Winds. 25 
hath any experience, can be igno- 
rant of what 'we are about to ſay 


nevertheleſs order requires that we 
ſhould give norice; that in all that 


*Zone which we call the Torrid, and 


which lycs betwixt the two Tropicks 
the ſealous of the year are quire con- 
trary, to what they are with us,” of 
our Antip>des, For when the Sit 
being neareſt ro us makes Summer 
and remoteſt from us, Winter ; rhe 
contrary happens ro them who any 
where inhabit the Torrid Zone, uti- 
leſss the mountains hinder. When 
the Sun removes from them , they 
feel greateſt hear and faireſt weather; 
bur when the Sun is neareſt, and 
right over head, then have they cold 
and rain, and therefor&they call that 
ſeaſon Winter and the other Summer, 
So that when the Sun moves in the 
Northern. Signs, they who live in 
Guynnee and the nearer Coaſts of Af 
frica have their Winter ; then art ne- 
yer or very rarely,anyLandWinds obt 
ſeryed on that Sea; for they are quaſh- 
ed by the Sea-Winds which conſtantly 
blow 
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blow from. Weſt or South-weſt. 

., The Sca likewiſe as we have ſaid 
duripg-that ſpace, moves perpetu- 
ally. irom Welt to Eaſt. But in the 
wth. of September, when the Sun 
declines towards the Southern Signs, 
then do the cold and rains by little 
and lirtle abate ; and. the following 
Months (with. chem ) are ſerene and 
fair, eſpecially December and Janua- 
yy. wherein they endure the greateſt 

ear; and then alſo the Sun. being 
moſt remote, . the Land-Wind eſpc- 
pally that which they call [Herman] 
lowing from the, Northeait, b&gins 
fo _preyail, Yct this does not con- 
ſtantly blow, but for the moſt part 
from rhe Afternoon untill Midnight. 
It blows three, or four days at leaſt, 
and ſomcrimcs a Fortnight, bur very 
ſeldom Jaſls longer, Then alſo-that 
Eurrent of the, Sea whereof we have 
> Loy is altered, for rhe Tide then 

ts rapidly Weſtward. Yet as the 
courſe of the Wind. is not here al- 
ways conſtant , ſo neither the gur- 
reat of the Sea ; for it is now and 
then 
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then interuprted and driven backward 
by a contrary Wind and Tide, ſo that 
rhey-who in that ſeaſon lanch-.along 
that Shore, dare ſeldom truſt. thems 
ſelves to this inconſtant and treache- 
rous Wind and Current. During the 
three following. Months, to wit 
March, April, and May, the 'Land 
and Sea-Winds blow by turns... But 
alchough rhey blow hard, yer. are 
they not always too ſtrong for the 
Tide, though ſometimes they retard 


+ and keep it in ſuſpence. In Juzeatr 


length the Land-winds ceaſe, and then 
ferurn the Weſt and Southweſt Winds 
which blow conſtantly until Derem- 
ber : tor the Sun at that time, (/ac- 
cording as we have ſaid) approach- 
ing nearer, and forcing the-. nei 

bouring parts of the Ocean. Welt- 
ward, does neceſſarily ſtreighten intro 
a narrower compats than that Chan- 
nel which waſherh the Coaſt of Guyn- 
nee, and perperuaily ſupplics the eb- 
bing of the Waters, Now theſe 
Waters being ſo contrated do more 
ſwiftly blow Eaſtward, and therefore 
caly 
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eaſily beat back whatſoever Winds 
cant blow from the- Land. 

Bur the Sun' departing again / to- 
wards the South , 'becauſe thar- then 
alſo rhe current of the Waters Welt- 
ward docs decline, it | is neceſſary 

hat_rheſe-ſiibſidiary arid reſtoring 
loods;, ſpreading themſelves into a 
latger ſpace, ſhould therefore- moye 
more' ſlowly towards the Eaſt, and 
by teaſon thereof have leſs force to 
refiſt the land Breeſes. Burt thar theſe 


C 
aMfv &xamine the motion of the Ind?- 
a# Ocean. IA'2" 4 | 
2EWE have ſaid that this primary 
motion of the Trdian Occan, to wir 
that "which conftantly waits on the 
Sun, and is the thief and almoſt the 
ſole cauſe of: all the Tides of the 
Seas, is limited Ttgtwixt the Bui 
noQial Line and the" thirty ſexth De- 
ree of South Latitude. © We* have 
[ikewiſe taken notice of the Surfimer 
and Winter Declinations; For the 
Sun being in the Southern Signs, this 
Current 


ys. tnay be the more clearly and ' 
cert; underſtood, we ſhall farther 
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Current reacheth. not beyond the 
tenth or eleventh Degree of South 
Latitude. But when he approacheth 
to thc —_— of Cancer , we told 
you that this Sun-atrending motion 
15 not obſerved beyond the Equator. 
Now the reaſon why this Current is 
not obſerved farther is to be taken 
from the ſciruation of the Land. For 
when the Indian Sea upon that ſide 
which reacheth ro the Northys every 
where encompalled with Land, and 
reccives no other Northern Ocean, 
as the Pacifick and Athlantich Seas 
do, it is no wonder that it- there 
be leſs ſtore of Water ro ſucceed 
into the place of rhe receding ebbe, 
the hls of that middle Channel 
ſetting Weſtward ſhould be leſs and 
more contracted. It there were no 
Land which from the North did hin- 
der, then would this Sun-following 
Current ſpread it ſelf into the ſame 
breadth in the Ind;zan Ocean, as it 
docs in the Pacrfick and Athantick 
Seas, and would reach ro the- Tro- 
pick of Cancer, and farther, 

D But 
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© But now ſince the Ind:an Sea from 
the North is by the ſhores of, Afr:- 
ca, Aſia and the adjacent Iſlands, 
ſhar up on every fide ( as it were ) 
ina Bay, reaſon it ſelf requires that 
a Seca thus hedged in on every hand, 
and receiving no other Seas bur 
through the little ſtreights of Iſlands, 
ſhoull either 'not move at all, or at 
leaſt but ſlowly and with difficulty, 
and that the ebbing of the waters 
ſhould be proportionable ro the 
Flood. [When therefore the Sun vi- 
fits the Southern'Signes, that current 
of the Sca tending Weſtward ceaſcth 
in all the Indzan Occan cycn to the 
tenth and eleventh Degrce of South 
Latitude, and at length beyond the 
South "Coaſt of rhe liland of Java, 
it is again perceived. 

But when the Sun hath ſurpaſlcd 
the Equator, and docs more vigo- 
rouſly diſplay his force in the Nor- 
thern Hemiſphere, then does that 
Weſleren Current dilate it ſelf as 
far as the Equator; and then allo 
come flowing from the South Sea, 
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ſupplies to make up its cbbs. From 
the North allo there comes ſucce- 
daneous floods, which behind | ſup- 
ply this retreat of the waters, with- 
out leaving the Ix4ian Shores naked, 
or diminiſhing 'the Northern parts 
of the®cean. For the Sea flowing 
from the Eaſt, and ſetting rowards 
the Eaſtern Coaſt of Africa, having 
reached and paſled the, Northermoit 
Cape of the Itland of St, Lawrence, 
it beats not upon the Shore, or re- 
bounds, bur turns aſide firſt North- 
weſt, then North, and laſily North- 
eaſt. For firſt it paſſeth the ſucceed- 
ing Coalts of Africa as far as Cape 
Guardafuy,next of Arabia, and then 
in order it waſheth all the Shores 
of Ind:a, and thus makes up by de- 
grees Whercof we have ſpoken, 10 
that the ballance and level of the 
Seas remains ſti:l rhe ſame. | 
Morcover, the ſeaſons of the Year, 
obſerve the ſame rule and time on 
the Coaſts of Indza, which we men- 
tioned to be upon the Shores of 
Guynnee, When the Sun makes his 
D 2 pro- 
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&ſs- towards the Northern Hemi- 

ers; and when ' the recurrent 
Tides and Winds' whereof we haye 
diſcourfed, do ſet from the Coaſts 
of the Africans and Ethiopians to- 
wards the Shores of the Arabians 
and Ind:ans, then is it Win in all 
thar Ocean, and in the Countreys 
ſciruared betwixt the' Tropick of 
Cancer and the Equator. For where- 
ſoeyer theſe Weſt 'or South-weſt 
Winds prevail, there cold and rains 
do abound, which begin aboat the 
end of Apr} and leave off in Sep- 
tembey, there is it then Winter 5 bur 
Summer _ with them after = 
tember, and ends in April: and fo 
itt December and January they have 
a" moſt ſcorching Summer, Then 
likewiſe blow the Land-winds from 
Falt and North-Faft , but not con- 
ſtantly,only from Midnight to Noon, 
for from Noon again nll Midnight 
the South and South-weſt Winds re- 


rarn, which blow all the Sca over, 


when theſe other Land-Winds that 
we haye been ſpeaking of are- nor 
Day per- 
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percciyed above ren leagues our: at 
Sea. | 
Although this that we ſay be ge- 
nerally and tor the moſt part true, 
that within the Tropicks the Welt- 
ern Winds and Currents bring Win- 
ter,and the Eaſtetn, Summer ; in theſe 
places nevertheleſs were very high 
and lofty Mountains do interpoſe, ir 
is quite otherways. When therefore 
in that Peninſut or neck of Land; of 
7ndia, where Goa and the Kingdoms 
of Malabar do lye, on the. one {ide 
it is Winter, in the oppolit ſide 
they haye Summer, [For when the 
Weſtern Wind which brings rain and 
cold to the People of Goa and Ma- 
labavx., cannot ſfurmount the - Hill 
Gates or Ogates, which divides. all 
the Pew/nſul, it muſit of neceſſity £i- 
ther turn aſide or be revyerberated, 
whereby Thunders and feartul Storms 
are occaſioned. When ar the ſame 
rime in the Kingdom of Coroman- 
del, ſo near them, it is not only 
calm, bur fair and ſerene Summer 
weather, | wad 
D 3 The 
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Thevery ſame happens at Guardafs 
which is the Eaſtzrmoſt Cape of all 
Africa, and alſo at Poſalgate likewiſe 
the Eaſtermoſt promontory of Ara- 
bia. For bernals in both rheſe places 
vaſt mountains do riſe ; therefore after 
the ſame manner the changes of the 
year and air are regulated.There,Sum- 
mer and Winter are only diſtinguiſhed 
by the tops of the Hills. They who 
fail in theſe Seas do ſo ſuddenly 
that diverſiry of Wind and Tide, 

at men in one and 'the fame Ship 
do often ee the tore ſail filled with 


one wind, and the main fail with a 


contrary: To conclude, this 'is not 
only t@ be obſerved there, bur 
every where alſo in theſe parts a- 
bout the Tropicks, where high moun- 
tains do «treatch from North to 
South. 
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CHAP. VI. 


That all the Waters of the Ocean turn 
round in a Circle, ahd return to 
the ſame point from whence they 
departed. : 


| JE. have ſaid enongh (if TImif- 
rake it not) of the Motion 
of rhe Ocean within the "Tropicks; 
as alſo of the other Motion 'which 
bes on each fide begird thar Cyr* 
rent, Now let us conſider after what 
manner the Seas are affe&ted* when 
they are more diſtant from that Suiti- 
following motion, from rhe which we 
have aſſerred, that all the other Tides 
and Motions do depend. Ler ns take 
notice of that Sea, which whether 
we call it the Arlanrick Ocean, or b 
any other name, fs all that Sea that 
Yes berwixt America, Africa and 
urope. We have told you that the 
middle or Sur-attending Current 
thereof is continually hurried from 
the Coaſt of {fricd rowards Braſil, 
D 4 and 
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and the more Northern parts of 4- 
merica. Wheniit arrives there it does 
nor recoile, bur parting two ways, 
runneth partly-rowards the South and 
Partly. Northwards; And- it: the Sun 

oVe,in the Southern {ignes, ,it de- 
clines ro the South or Southwelt ; 
bur if in the Northern ſignes he have 
his,courſc,:then. in a full body: ichatt- 

ens Northward,. waſhigg firſt the 
gtth-ſade of Braſil, je then the 
lneceeding Coaſts, of Guaina, until 
| eco the Iſithwus and. Bay of 
t3/co.; from whence again turni 
ways, it paſleth. the Bahamean 
treights or Gulph oy Florida wen 
a-Yiolent Current, an rtly glides 
Eoerida, WT et Al the 
orthern Coaſts of. America, partly 
at its due; Eaſt, until that it þeat the 
oppoſit, Shoars of Europe and Africa, 
and from thence. again it incines to 
the South; and ia that manner as we 
faid before falls into the primary Cur- 
rent; and ſo js whirled about perpe- 
rually in a Circle, _ 
It therefore jn the beginning of the 
, Spring 
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Spring, 2 Ship ſhould pur our: from 
Europe, ſuppoſe from the French Seg, 
which borders on Span, it is poſlible 
that , withour the uſe of ay Sails, 
with a proſperous Wind and Current 
ſhe might make tour thouſandGerman 
Leagues, and ar length rerurn_ ro the 
{Ime place from whence ſhe ſer our. 
For in the firſt place ſhe would be car- 
ried ro the Canary Iflands and Weſtern 
Coaſt of Africa. And from th 
having paſt Cape Blanco, Cipe Ver 
and the Cape called Zzons Cape wo 
fall down upon the Coaſt ot, Gaynee, 
and ſo forward to the Cape Lope Gon- 
ſatvo, or a little farrher, trom whence 
ſhe would again change her cqurſe 
and ſtand for Braſil. Now it ſhe 
ſhould hit upon the Southern C 
thereof, ſhe would fall ro the Sour 
and by the South Sca be carried Eaſt- 
ward. Bur if ſhe ſhould be driyen 
upon the Shores of Bra/i/ ſomewhat 
more northerly, ſhe would follow the 
Current which we have deſcribed , 
and having paſt all that Sea which 
reacheth to the Bay of Mexico, 
would 
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would through the Gulph of Flori- 
da ot Bahamean © Streights, again 
retutn- cowards the Coaft of Europe 
untifrh# ſhe ſhould abſolve het whole 
r. 
"And this is ttufy rhe reyolurion of 
out Seas:It is thefame in the Pacsfigh 
and Indian Occans,and that by vertue 
of the Cutters and Tides which we 
have, explained, which unleſs rhe 
Irgcd aarcularly round, the Seas m 

= where reſt without motion. 
And from ' this is manifeſt wherefore 
Mediterranian Seas,” and fuch eſpe- 
cially which are nioſt diſtant from the 
courſe of rhe Sun, have not any , or 
bar very ſmall Tidcs, 

Now alrhougbthar rhis Circulation 
of thee Seas would be more diſcerna- 
ble if<rhe Shores of the land lay c- 
may om if! a Circle, yet notwith- 
thar this is nor ſo, theſe motions of 
rhe Sea do ſo elearly appear, that 
wharfoever happens in a' Circle, the 
ebbing and ſlowing, or the courſe and 
recourle.of the Seas ſuffers the ſame. 
For as the oppeſit parts of a Circie 
_ are 
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are carried always by a contrary mg- 


tion, the ſame 15 likewiſe ro be ſeen 
in the-Ocean. When the Se rhar 
is berween the Tropzcks is driven from 
Eaſt ro Weſt , then the Seas that are 
near us, and parallel to ir; return 
from the Weſt to Eaſt ; when the Sea, 
that waſheth rhe Kaſtern coaft 6f 
Brafil ferts from North to -Sc 
then the Seas that are oppolit rherero 
upon the Coaſts of Cinbeba, 0 
and Angola,flow from Sourh ro North, 
When the Sea which paſleth along 
the North ſide of Bra/il, Guiana, 
Venezvela, Honduras, and Jucata- 
nia is hurried from Eaſt ro Weſt, 
then the Sea which bears the Coaſts 
of Guynee and Benn rans from Welt 
to Eait, When the Sea at Honduras 
and Jucatanta ſiretches towatds' the 
Bahamean \treights, Florida and 
Virginia, from South to North, then 
likewiſe the Sea on the oppoſir Coaſt 
of Africa, which reacheth from the 
ſtreights of Gibra/tey to the land of 
Negroes or Guynnee flows from North 
ro South. . 

And 
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Ang this Courſe of the Ocean is 
zerpetual whilſt rheSun does illuſtrate 
e Northern ſigns. Burt when he 
ath taken his progreſs to cherih the 
thern conſtellations ; though that 
e aboye mentioned Coalits he 
oprile. of ;che_ Orang either cealſcth, 
IT 18 .carr y.a.con motion 
A ſame .ryule of pri Fore al- 
remaineth. . For becauſe that 
- rhe {treights of Baham 2 or 
ds FI Florida $66 upon the Coaſts 
exicoand Honduras the Sea fet- 
Je fram North. ro South ; ſo likewiſe 
_ oppaſir Coalls of Africa which 
oe from Cape de Verd to the 
fircights of Gzbrater, there is fquad 
jk contrary Current ſerting from. South 
th. When from Hordunaras 
bY flowes.ro. the Eaſtmoſt Cape 
raj] from Weſt to Eaſt ; then 
\ for the moſt part, rhe Sca which 
y8\upon the Shores of Benen and 
G#ynnee,runs from Eaſt-ro Weſt : and 
ſo of. the reſt. | 
Now there. can be no other reaſon, 
given wherefore this current and 
| Tide 
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Tide is not in all places equally eott- 
ſpicuous, but the uncquality of Chat 
nels through which the Occarj flows; 
For the very nature of things require 
that where the Channel and paſlae 
is narrower, there the courſe of 'r 

Waters ſhould be ſwifter. And the 


fame proportion that* one Chatinet 


bearcth to another, the ſwitrrieſs 'of 
the Streams that paſs through ths 

fame, have likewiſe to one another. 
Nevertheleſs I will not deny but 
thar this order of nature is ſomerimes 
interrupted and diſturbed by the Land 
winds, and ſuch as ſeem caſually t6 
ariſe ; but it is enough for us to have 
explained 'a general motion, ſo uni- 
form and conſtant to itſelf that if it 
happen to be diſturbed, ir is ohly'at 
ſome certain and fixed ſeaſons. Neti- 
ther in the Occan alone but in the 
remote Bay's and Inlets of Seas, the 
ſame- is the reaſon' and manner of 
Tides ; for every where the Floods 
turn and whirle round in a circle; In 
the Aavriatich Sea the Warers move 
along the Shores of DalmatiaFand 
Croatia 
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Croatia, even to the bottom of the 
Gulph of Venice, From, thence by 
2: contrary motion they waſh the 
coaſt - of Italy until they return to 
the place from whence they came. 
Neither does it happen ſo only in the 
Aadriatich, burlikewiſe in all the Me- 
diterranean Sea.tor although theCur- 
rents of this Sea are nor fo diſcerna- 
ble as the courſe of the Ocean, and 
that the Tides in many places are 
ſcarcely ſenſible, and are often inter- 
cepted by.Land Winds ; yet here al- 
ſo the caſe and manner of the Cur- 
rents.arc fonnd fo bc rhe ſame. Upon 
the Coaſt of Mauritania and Num:- 
dia the Seas flow from Weſt ro Eaſt, 
by rcaſon of the cntrance of the O- 
cean which in that place is contrary 
to the courſe of the Sun ; as we haye 
already made appear. But on the con- 
trary on .the oppoſit Coalls ot - [ta/y, 
France and Span the Tides and Cur- 
rent ſet from Paſt to Weſt until they 
come to the' S/rerghts mouth where 
they mect the Ocean and there part 


of their Warers ſet outward ; but the 
reſt 
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reſt being repulſed bear, down 
| Re b the ſucceeding Coſts, 
till by the force of the Ocean they .ac- 
compliſh their full circuit. | 

The ſame thing is alſo to. be ſeen 
in the Eaſtern parts of the Medzter- 
ranian Sea, Where.it beats upon Sy- 
ria and Egypt ; for, there alſo t 
floods wheele abour in a circle though 
after another manner ; the nature 
and conſtitution of the Sea it ſelf ſo 
requiring. Although the Meazterra- 
nean Sea be ſeperated from the Ocean, 
and at a diſtance from theTorridZone, 
yer it is obnoxious to the ſame mo» 
tions though ſmaller. For ſceing it 1s 
not ſo far diſtant from the courſe of 
the Sun ; as cither the Archipelag 
Euxine, Caſpzan or Battick Seas, y 
reacheth a great dcal farther from 
Eaſt ro Welt ; it is not to be thought 
ſtrange that when the above named 
Seas {well not with any ſenſible Tide ; 
this ſhould ſuffer ar leaſt ſome alte- 
ration from the vicinity of the Sun. 
It hath therefore a Current front Eaſt 
ro Weſt, and although that flood he 


NOT 
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fot very conſpicuous, it may be ne- 
rethelſs 'athred from this, that 
ips failing from Syr;4 an ypt, 
do fame þ roekiah arrive hs 
Streights mouth, than ſuch as ſer our 
from thence can get to Syria. This 
Voyage would likewiſe be ſooner per- 
formed, if upon the Coaſts of Nums- 
tia and Mauritania they did not 
meet with the flood of rhe Ocean 
which retardes their courſe. Hence 
it is manifeſt that the Current and 
Tide of the Weſtern parts of the 
Mediterranean Sea is guided by the 
Ocean, and by ir forced round in 4 
Circle ; bur he Eaſtern part 6f the 
ſame, where the Ocean never or but 
y ſeldom reacheth in its courſe 


ows the Motion of the Sun; now | 


though this Motion be contrary to the 
fqrmet, yer the fame is the reaſon 
and manner of Circulation in both. 
The Zgyptian Sea,: for the moſt part 
ſetteth from Eaſt ro Weſt, and the 
Pamphylian on the other hand from 
Weſt ro Eaſt. The AZgean Sea in 
Fhat part thereof which waſheth A/ia 

flowes 
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flows from North to South. Bur 
where it Beats Macedonia atid Thra- 
tia it runs from South to North. 

To conelude if we eonfider the 
Seas all the World over, unlefs they 
be ſach as utretly deny entrance tro 
the Currems of the Ocean, oft are 
not too far diſtant fromthe Sun, we 
thall every where find the ſame man- 
ner of revyolurign! In this our narrow 
Seaupon the coaſt of Fol/and the et of 
theTide is from South- Weſt ro North; 
when on the 6ppoſit ſhoar of Britax 
the Motion is contiary to wit from 
North ro South. The ſame is alſo to be 
obſerved in theGaulphs & Bay's af the 
Ocean, as in the Per/ian, Arabian and 
other lefſer. And even the entrance' 
and Jarfer mouths of Rivers, as of 
the Maeſe, Sein, Garon, and of an in- 
finite number of others, undergo the 
fame yiciſlirude, 
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CHAP. VII. 


After what manner the Sea moves in 
Friths aud Streights. 


T is not our defign to enumetrate' 
all the Friths and Streights of the: | 

inhabited World, and the anniverſary 
Winds and Tides whigh ar ſer ſeaſons 
do in the ſeveral Channels of the O-+ 
cean recur ; ir ſhall ſuffice to adver- 
tiſe that if the Motions which we 
have already explained be well obſer- 
ved, it will be no hard matter to-in- 
fer, what Tides and Winds in the ſe- 
veral feaſons of the year do predomi- 
nate in eyery Frith. 

It any be defirous to: know what 
1s the Current of the Sea art the 
Streights of G:braltar, whereof we 
diſcourſed a little before, ' he may ea- 
ſily-come tro know it from the Mo- 
tion of the Occan, which all the 
World over, at the ſame diſtance from 
the Equator moves contrary to the 


Sun, Through theſe Streights rhe 
Jea 
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Sta flowes almoſt conſtantly. Eaſt- 
ward, eſpecially. upot the Coaſt of 
Maw atania, and ſcarcely is'this Cur- 
rent 'the fourth ior Gatth-part-of ;timg 
diſcontinaed by. a contrary, motion, 
For in the ſpace,of a day and , night 
the Scas ſet ourwatd, five or -at: moſt 
ſxx houres; but inwards eightecn. Nez 
r for this muſt we imagine thax 
the Med:terraneap Sea ſhould ſhortly 
ſwell" ro a vaſt bigneſs, becauſe tha 
the Occan does tor ſo lohg,a time {et 
inwards, and has but ſo 'little ſpace 
to ebb, again. | For Nature þer ſelf 
has provided againſt this ;{ecing in 
that part of the Swejghts:which 1yes 
upon the Spani/b Shoare, the courfe 
of the waters is for the, molt part 
contrary. There the ebb laſts cight 
houres, and the-flood only four, aud 
by this means the; ballanee of, both 
Seas is adjuſted.' The ſame .is-ab 
moſt the nature. of the Channel thar 
lyes betwixt France, and Britan. 
or here alſo thoſe that: are _itward 
bound find a quicker paſſage, ; than 
they who from hence put qurio wr 
E 3 ] 
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If any ſhould 'go into the remperate 
Zone of the Southern: Hemiſphere, 
he would find there the ſame. thing 
alſo rrue. - Lict us- rake the Streights 
of Migellan for an Inſtance. Sea- 
men avoid this a place moſt difficult 
and dangerocs to beſailed in, becauſe 
there is reported robe an eddy there 
of two Oceans meeting, which raiſgs 
fearful ſtorms. Byr chey who think 
ſo, are ignorant of. the nature of Wa- 
ters. For the concourſe of Seas pro- 
duceth rather a Calm than a Storm. 
Waters meeting with Waters claſh 
not _rogether like: Solid Bodies, bur 
withoar quarreling the one yeilds and 
ſubmits-to the other, and fairly min- 
gle rogether withour any noiſe ; ſo 
that' we'may ſee rwo Mountains of 
Watexs meet one another not only 
without breakes, but even ſmoothing 
the Gurface of the Sea, the reaſon of 
the equality of ballance ſo requiring, 
But that I may return to the Streights 
of” Magellan, it is for another reaſon, 
that they-who haveſhor the the ſame, 
have-cricountered with ſo great dith- 

= culry 
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culty in their undertaking ; for they 
have had the Current of the Sea to 
ſtrive againſt, which, unſefs ir be by 
the land Winds hindred , ſets "there 
always againſt the courſe of the Sun. 
There is but one Tide or Current in 
all cheſe Streights, which is occaſio- 
ned by the Pacrfic* commonly called 
Mar-del Zud or the South Sea. This 
Current is moſt rapid inthe Weſtern 
part of the Frith ; and efpecially in 
that narrow paſſage that is diſtant a- 
bout thirty Leagues from the Weſt- 
ern mouth of the Streights. ' The 
Eaſtern part of the Frith which piece 
and picce does open wider, to the 
breatth of ſeventy Leagues, al- 
though it be alfo affeAted* with this 
Current, yer it's motion is more ſlow 
and dull, both becauſe that by reaſon 
of the diſtance, the Current arrives 
more ſlowly ; as alſo that in a wider 
Channel the Warers looſe their rapi- 
dity, and indecd ſo much, that by 
land or fortuitous Winds their courſe 
is often repelled. Therefore it is not 
ſtrange that they who cntred theſe 

E 3 Strcights 
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Streighrs on the Eaſt ſide have endu- 
red great work and toil. When as 
Peter Sarmien, who from the Welt 
paſt through the ſame'and returned to 
his Conſaorts, eafily 'and without any 
trouble pertormed ir. 

The | is alrogether the condi- 
tion of the Currents and Tides which 
occur iw, the FStreights of the middle 
Zone, except, that- according to the 
teveral ſeaſons and ſituation of the 
Shores, they undergo diyerſe , yer 
ſet ,courſes and recourſes or ebbings 
and flowiugs. When the Sun is in the 
Nozthern the Frith which di- 
vides Samatra from Malacca flowes 
:fouth-Eaſt tv North-Weſt : but being 
,again-retreared to the Southern, the 
.Current ſets back from North-Welt to 
Jouth-Eaſt. What are the Currents 
of theſe-other Streights which ſcpa- 
rate Samatra from Java, may be ca- 
fily underſtood from what we have 
faid of the Indian Occan, For in the 
Summer time, that is from the end of 
Apr:l, to the beginning of Offober, 
whilſt thcOccan ſets fromEaſt roWeſt, 
it 
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it is hard to enter this Frith. But 
for thoſe who from the DutchColony 
are then homeward bound, the paſſage 
js caſy and commodious, . And. agam 
from , November until *the end, of 
March, the entrance of. this Frith is 
eaſy for ſuch as come from the Welt. 
Bur on the other hand they wha ax 
that, time ſail irom the Dutch Colgfy 
Weſtward, have much, ado ro fioor it, 
So that if their 'occaſions do neceſſi- 
tate them, they . are forced to. ſaif 
round all the {land of Zawa. Firſt 
they coaſt along the Northern Shoe 
of this Ifland,then paſs the Streights, 
which divide the Iſland Balo trom the 
Cape. Palimboa ; and afterward pals 
along: the Southern Shore ,: ſo, that 
ſometimes with greater eaſe, they. run 
aboyc three wk ar Leagues, than 
they can. paſs that Frith, which in 0- 
ther ſeaſons of the year they may. in 
a few houres performe.. And it is by 
the help of the daily Tide of fix 
houres, that Fleets (notwithſtanding 
this ycarly Current) do in all Scafons 
of the year paſs the Stxeights back 
and fore. CT; CHASE 
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CHAP. VI. 


That the dayly Tide and Motion of the 
Ocean is regulzted by the untver- 
fat Current. | 


C *Ecing it is not only uſeful bur 
I even neceſſary for Navigatiors tg 
know ffom whar point of the com- 
aſs towards the ſeyeral Shores and 
Tracts of Land the daily Tides do 
fer, which jm the ſpace of twenty foar 
hours do flow twice, and as often 
ebb ; we muſt nor paſs oyer the ge- 
neral-rule ro which rheſe particular 
motions: ought to be referred : for 
we muſt know that all rhe world over 
the diurnal Tides do follow the uni- 
yerſal Currents of the Qcean whereof 
we haye diſcourſed. On the Shores 
which receive the Fan-following Cur- 
rent'of rhe Seas; as of Braſtl, Guiang 
of the Iſland of Madagaſcur or Jv. 
Laurence, and many mw. 6. the dai- 
ly Tide ſers likewiſe from Eaſt to 
Weſt. The Northern Shores of A- 
| | merita 
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merica that lye oppoſit ro Europe 
have their Tide from Sourh ro South- 
welt, according as they are more ar 
lefs befit and craoked. The Shores 
of | Fyrope that lye open ro the. Ocean 
receive their Tide from the Welt, be- 
cauſe' mg Cures of the*Sea is fo 
likewiſe. The Coaſts of Guynnee and 
Benig have alſo their: Tides from 
Weſt. But in all the Coaſt of Africa 
which reacherh althoft from Cape Gows 


ſatvo ro the Cape eos hope, the 


diurnal Tide ſets ffom South. T8 
fame happens on the Shores of Chile 
and Pery for there lik&wiſe che Tides 
come from the South. ' Laſtly in the 
moſt Northern parts upon the Shores 
of Spitsberg, Greenland &c. When 
the Current of the Ocean beats the 
land, then likewiſe the daily Tides 
flow thitherward. And if it hap- 
pen that the univerſal Current al- 
ter, then likewiſe the daily Tides 
are chdriged. So that upon the Coaſt 
of Norway in one part of the year 
the Tidcs ſet toward, and in the 0- 
ther from the Shore, Nor is the 

s caſe 
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caſe otherwayes in the Seas of India 
and China at Goa and Corhim, when 
the Sun is in the Eſtiyal Ggnes, the 
Tides ſer into the Shore. Kind being 
again. in his Southern declingtion, 

&y flow from' the land, At Tun- 
chin, and. the Southren- Coaſts of 
China during the-ſix SummEr months 
the'-Tides with the whole Occan are 
hurried we're gpl | Buy the _ Au 

in returning, to_the Fouth, rhither 
ewiſe |. the _ daily Tee” Vena 
elyes. - In a. word .in;, all the 
of _ the, World the diurnal 


des conform themlelyes ro the a- 
bore ancicgued, anrerel, Curtent 
of the Oecan, | 
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CHAP. IX. 


What is the reaſon that in many pla- 
ces the flowing and ebbing of the 
Ocean keep note qual time. | 


Lrhoughit--hath .appeared to 

many a very hard queſtion,wh 

it happeneth that in ſ@me Friths ay 
Channels and eſpecially rhe mouths 
of Rivers, the Sean 1t's flowing and 
ebbing does not obſerve an equal time, 
yet- they- who haye treated of this 
ſubjeQ, might have caſily cleared 
themſelves of this doubr, they had 
more throughly ſcarched*into the nas 
rure of an equipoiſe and. ballance, and 
the hiſlgry of the Motions and Cur- 
rents- ot. rhe Occan,. .* rods 
Now as. concerning zhe ballance or 
level of Waters, mo it ſelf, does 
dictate tous, that by how.much rhe 
greater iS the ſwelling, by ſo much is 
the declivity greater, and by- how 
much more is = deelivity or deſcent, 
by ſo much muſt the Motion .down- 
| ward 
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a ſwifter morion overwhelms a ſlower 

and weaker, it is manifeſt that if rwo 

*r5re Water _ the Current 

. wWhi $ from ter height 
will be: more ſenſible God conlpicu- 
ous. So that the Current of Riyers 
being always - when the 


r riſe oral! ; the yery neceſſir 
'a bali ires that the TT 
bore; Hibs on be ſomerime accele- 
rated, to wit wheti the Scas fall, and 
etime = agen or driven back, 
the Tid in in is it's hei he, 


ng, nor every where 
rhe ſame * F eofire, ſeeing in ſome 
es they rife not above three or 


feet, when in others rhay mount 

above above fry, ſ& that ateording r6 the 

_ and the Tides of 

pics. they rife ſometimes ten, and 
mes hardly one Foot higher ; 

ff is therefore conſonant to the law 
o Nature, that the Current of Ri- 
vers ſhould now fooner, now later be 


ſtopor driven back, Wherefore if 


there 


ward be more violent, Now ſeeing 


Tides of che $casdo every fix houres _ 
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there be any River which runs ſo ſoft» 
Pl that the leaſt flood of the Sea may 

op or make it recoile, in it the flow- 
ing and ebbing will prove equal; But 
if itzequire an hour before that the 
Sea flogd can conquer the Current of 
the .then will the Tide flow 
five houres leſs, and ebb 
ſeven, And if the of the Seca 
excecd not the level River, ill 
after rwo houres be ed, then 
will the Sea flow only four houres, 
and ebb eight. And ſo of others. 
Now if any one underſtand ari 
theſe motions and Currents of the 
ccan whereof we have been di 


ing. And know what ſhores are". 


beaten by a dire&t, and what by an 


« oblique Flood, he may cafily know , 


in whar part of the World rhe inter- 
vals of cbbing and flowing, are long- 
er or ſhorter. Ir is to be obſeryed 
therefore that in moſt part of Friths 
and mouths of Rivers, to which the 
Ocean tends only with an oblique 
Current , the Floods are ſhorter and 
the ebbs longer. In. the mouths -w 
the 
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the Rivers Nzger, and Zenega the Sea 
flowes only tout houres, and ebbs 
eight. The ſame happens alſo in the 
River of Canada, in the Maeſe, and 
almoſt in the mouths of all thoſe Ri- 
vers, which the Occan paſleth with 
a . tranſverſe Curr, every 
u* Sea- 
obliquely into the 
me part of rheir time 
of the decurrent. {treams. 
.- - Bur'on the other hand theſe Friths 
and mouths of Rivers ro which the 
Ocean ſers with a ſtreight & headlong 
courſe, endure a contrary viciſſitude. 
For whereſoever the Sea with an en- 
7 tireFlood ofWaters gorging theShores 
and Jaws of Rivers, makes that the 
obvious ſtreams muſt of neceſlity be 
repulſed and driven back;it cannot 0- 
therways be bur that therejtheTide of 
flood ſhould be longer by how much 
longer the courſe of theRivers is for- 
ced back. For in the River Garon the 
Sea flows ſeverr houres and cbbs bur 
Five. At the town of Mrcas the flood 
laſts full eight ar nine houres,and the 
cbb 


"> 
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ebb but' three. The ſame is tobe 
ſeen on one ſide of the Streights*of 
Gibraltar and in many other Friths 
and Rivers Wh 
And this I would have underſtood 
only of the mouths of Rivers. For 
if fuch bethe ſituation of Rivers, that 
with opett motiths they receive, and 
convey fat up the Sea flood, then the 
condition of the mouths andot theſe 
places of the Rivers that are at's 
great diſtance from the Sea, will be 
alrogerher different. For experience 
reacherh us that Tides which run far 
into the land & reſiſt theCurrent of Ri- 
yers, do more ſlowly advance, than 
retreat, ſo that in-the ſpace of three 
or four houres they caſt out as much 
water, as in eight or nine before they 
bave drank up. Moreover this dific- 
rence and inequality of the flowing 
and ebbing of Tides hath nor only 
been obſerved in Friths and Rivers 
bur alſo long ago on open Shores as 
is clear fromBege,and{from theBook of 
the wonders of Holy Scripture, which 
is fallly attributed-ro Auſtin, ſecing 
it 
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it was compiled by an Engliſh! man 
hot unlearned, in the year of God 
D;C.L.X. They. call thote leſſer Tides 
which at quarter Moon-obſerye an 
pace of cbbing and flowing 
< m7 Tides ; but -y greater floods 
ends 779 «on THO Moon 
call Spring Tides,” which as the 
lay flow tr oures and ebb ves 
The Tides -#fo at Cambaja and Mar- 
$abano are” ar their full in lefs ſpace. 
Dor of theſe hereafter. 


— 


CHAP. X. 


From whence ariſes the difficulty 
which Navigators find in paſſing 
; Fhe Equator. 


Rom what hath been faid it is 
manifeſt enough that the middle 
region of the Ocean which lyes un- 
der the Torrid Zone does ſwell more 
than the other Seas, at leaſt if we 
conſider that primary ſwelling, and 
not the other which the oblique Cur- 
rent 
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rent of Waters raiſes on the Shores » 
though if we would ſpeak properly » 
that 1s not to be called a ſwelling, but 
a progreſſive and regreſiive motion. 
Moſt part of Sailers acknowledg this 
ſwelling of Waters to be in the Tor- 
rid Zone, when they ſay they meer 
with as great difticulty-in paſſing of 
the Line, as it rhey were' ro; mount 
ſome Hill, Now it that heap! and 
ridg of Waters did only begin, where 
thar' difficulty of advancing forward 
occurrs, then would it he eaſy to re- 
turn back again,which is not ſo. There 
are ſome who to. ſolve this difficulry, 
think that the ſurface of the Ocean 
is more depreſſed .and low under the 
Line, and that Ships who get thither, 
fall down as into; a hollow-'pJace : or 
cavity, and thercfore have.much ado 
to come out again. | Bur this is; no 
berrer conſequence;than if one ſhould 
argue that becauſe Boars apg:; other 
Bodics which ſwim in ſwitet, Rivers, 
keep always the middle of the Chan- 
neb and. can bardly-be forced toward 
the brinks, the level of Rivers 1s lower 

F there 
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there than at the ſides. Now it is im- 
poſſible: that in the middle where 
the Streams are, crowded together , 
Rivers”-ſhould - be loweſt. We muſt 
thercfore find our ſome other reaſon 
xo demonſtrate the truth of this 
ehivg./2=% i 4 

The'caſe is-rthus: then ; they who 
from ourSeas are bound to the South- 
ward6f :rhe line, when they once get 
inro'the Torrid Zone, they arc callly 
eand"as of their .oww accord carried 
18 the” Line, But when» they come 
thither, they find that their ſhips can- 
not-or very hardiy:either get back or 
fore.” And it is'evident that it is not 
the Trade-wind- and Current ſetting 
Weſtward"rhat hurrics them along 
witli, becauſe that when under the 
Equaror havea-great calm; ne- 
oe cheteſerts fame difficulty happens 
ſ5'thar ſpmerimes they are three or 
four 'niogths time before they can 
deafthewifelves from this trouble. If 
in'that place-there were a perpetual 
Calm withour being: ever interrupted 
by any'Winds, it would prove a fatal 
540d | SEQ 
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Sea to Sea men. So now {i I'am 
not miſtaken) it clearly appeats that 
this ſwelling undet the Torrid Zone, 
does not there begin where they find 
the difficulty of paſling the-line, but 
thar ſhips when they are advances te 
that place where they can neither ger 
back nor fore, are then upon the. yery 
trop: or ridg of the ſwelling): ++ © 

kr will undoubtedly ſeem ſtrange 
how it can be thar ſhips ealify moupr 
a.heighr of Waters) and hav1 
ſo, ger down again |with 


culry but the reaſon) why ic 
ſo may be demonltrate 


denr example. 
or any other > 


: t-be 


"» igber in the 
margine- than in the middle; Put 
afterward in the Watcr a Nut» 

F 2 ſhcll 
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hell or a lictle hollow glaſs Boul, or 
any thing ,clfe- which 1s lighter than 


thewater, we ſhall preſently obſerve 
Iv-hatteh to, the ſide, and get to the 


tight :'and that fo much -the more 
ſwiftly as it is pur in acarer the mar- 
I 1 194 5 F ; 


"*Pour in gently afterward more 


water filland the-glaſs,ſo that the wa- 


22a} 7; +. ter ſwell and riſe 
pn ' higher than the 
brim, A.O:, as in 


3D £27 this other figure, 
enJ:vc and forthwith we 
209 £8 -* ſhall 'ſee the lit- 
2) Sm tle bodies - leave 
canes 1210 the ſide, riſe to- 
Ward the middle,and reſt in ], or E. 

Bur if you pur itt-ochcr_ litcle>bo- 
alesithat will ſwim," and are heavier 
thin the Water to wit the duſt of Ion, 
Braſs;.” or wy _ Metal, _ = 
mary will be feen, jfor they willital 
r at the lower Jrins A nd 


when theſe ſwimining bodies that we 
hee _ of are ſucceſſively mo- 
yed3 


at is when the heaviesbodies 
ee” go 
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go. to the ſide, then will the -higher 
advance ' towards. the middle, and 
contrarywiſe when; rhe lighter bo- 
dies fall to the ſide, then will the 
heavier take their courſe roward., the 
middle. %, Fm at b 

Hence appears that there is a 


* greater preſſure of the warers at A. 


and O. thag-ja-cheother-pars7 thar 
ſwell highee, ſince that thithgr are 


forced moſt part of .Bbdies which are 
lighter rhan the Water. LS 
Neither does it follow frony thence 
that the Warter is prefied by the Wa- 
ter, {or like ſuffers /not from urs like. 
But may only be inferred, that lighter 
bodies are preſſed by moregheavy, 
when heavier are not preſſed by more 
lighr, For how much you force ay 
body thar is heavier than water under 
the ſurface of the Warer;ſo/much-will 
it ſuffer , ghat is to ſay it will ſuffer 
nothing ar all, Bur bodies that: are 
lighter than Water by bow much they 
are ſunk deeper, by ſo, nwch more 
they feel weight and fwittly aſcend; 
Nor does Water preſs Water, but on-. 


& ly 
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and bo inc as are lighter than it- 
fe, p how much 

ight —_ Water is, 
| pe nick wt the preſſure be. You 
may cafily make che'experiment Þ 
ic in this mannet. _Ler there be a 


Veſiel A. B, in the bottom of which 
a'Whoden board D. C. it is mani- 

wit raph ur in Water, the 
board bi ic_is lighter than the 
Waze will riſeto the top, Bur ler the 
be opence, -and a hole G. be 
be made, 'rhen will ir-not aſcend bur 


He 
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will he preſſed by the Cylrnder of wa- 
ter CDF, F. which by how much 
che greater 1t is, fo much the more 
force will be required to pull onr the 
board C. D. now if you apply a Bal- 
lance you will find that to raiſe the 
Board C.D. the weight H. oughr to 
exceed the weight of the cylinder of 
warer C. D.E: F. 

Nor ſhould ir be objected thas pref- 
fare ought tro be in a perpendicular 
line, bur nor in ſuch points as decline 
from perpendicular. For aſthough in 
theforegoing figure rhe _ of Wa- 
rer preſſes the air that is under it in a 
reight line, yet it is otherwiſe inWaters 
that are incloſed & find no paſſage our, 
For ſeeing that is the nature of all hea- 
vy bodies, that they tend ro the Cen- 
ter of the Earth nor only in a {treighr 
and perpendicular line, but likewiſe 
(if they cannor gtherwiſe) in an obs 
lique and inclined, rhe reaſon is clear 
wherefore Water, contained in a vel. 
ſel whea it finds no paſſage down- 
wards, ſwells up and endeavours 
to ger out"inro the Air, and 'preſſes 
F 4 che 
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the bodies that are under to the fide, 
and if they be lighter than the Wa- 
ter drives them upward tothe top. 

And this ſeems ro me (if nor the 
ſole yet): the chict reaſon why Ships 
in the Torrid Zone are hurried with 
a ſwitt courſe rowards»the Equator. 
Which though it may be percerved ag 
greater diſtance, yer it is moſt obſer- 
vablet the latitude of two or three 
de ; tor by how much they ap- 
roach nearer the line, by ſo much 
more ſwitcly are they carried towards 
this middle Circle of rhe World. Nei- 
ther-is it ſo, only in that Sca which 
lies berwixt Africa and America,but 
likewiſe in all the Facrfick Ocean's 
for there alſo Sailers .carctully avoid 
the middle tra of the Torrid Zone. 
But if the ſame difficulty of paſſing 
of the line happen not in that Sea 
Which lyes berwixt_the Eaſt ſide of 
Africa and the Indian lilands, the 
reaſon may eaſily be gathered from 
what we mentioned betorc. 

Neither is ro be thought ſtrange, 
that the Sun declining from the Equi- 
noCtal, 
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noCtial, and being, in the Tropicks 
produceth not the ſame effect which 
happens under the line; nor how ir 
can be that the Current whereby the 
Seas decline to the South and North, 
carries not with it, or at leaſt inclines 
not that ſwelling which we 
have rip - of For che reaſon of 
that is clear enough , ſince the very 
nature of equipoiſe and ballance re- 
quires that watess ſhould flow rhither 
where the morion is- ſwitteſt, thar is 
fay is to ſay, to that Circle which of 
all others is the greateſt. If in a veſſel 
we turn water round, we preſently 
ſee thar-the water it felt and all bodies 
that ſwim. thereon. leave the Center 
and haſten ra the greareſt and higheſt 
Circle (that is) to the brim ot the 
Vellel. 

From hence ao the reaſon may be 
eaſily given, why Galleys and any @- 
ther kinds of Ships when the tide 
makes Janch our from the Shore to 
the middle of the Sea, which is com- 
monly -called high Sea , when neyer- 
theleſs'rhe Sea is higher at the Shore 
than 
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than in the middle when the Tide 
maketh., The fame is ro be faid of 
the Gulphs which*are commonly call- 
ed whirlepooles.For there it is thought 
that rhe Seas are lower and that they 
fall into deep Caverns or Pirs of the 
earth, when notwithllagding where- 
focver there are Gulphs,' ſhelves or 
ſach places in the Sea which are call- 
ed by the Durch Mae! forromen, even 
there allo to the*very eye the warers 
are Elevated. And the bottom of the 
Sea in ſuch places is not deeper or full 
of holes and pits, bur higher, and 
for the moſt part there are Rocks un- 
derneath which occaſion the ſwelling 
of the Water. For whereſoever the 
botrom of the Sea riſerh, there like- 
wiſe it's ſurface ſwells: And ſo be- 
cauſe that Ships naturally incline to 
the higher level; rher&fore ſuch places 
are | (if not in time forſeen) fatal 
to Sea Meng. Wherefore they who 
being in ſuch danger, throw their 
= over board, do no more bur 
haſtening to lighten theirShip acce- 
lerate their own ſhipwrack. 
= CHAP. 
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CHAP. XL 


That the body of the Water is by Heat 
dilated and contratted by Cold. 


I thongh'daily inſtances and ex- 
periments do prove thar heat 
aoes rarify and dilate WatefS,and cold 
contra and condenſe them, it is 
nevertheleſs by ſome denicd, and that 
for two reaſons chiefly. For firſt 
they urge that if the bulk of water 
could be leſined and contracted. 'it 
would follow that in two Cylinders 
of equal- capacity, but unequal ir 
depth, there muſt be more water 
contained in the higher, than in rhe 
lower , becauſe that the inferior wa- 
ters are leſs preſſed in this, than in 
the other Jonger Cylinder. Burt this 
is an erroneous argument, fecing no 
fluid and Homogeneal body preſſes 
it ſelf, For Water in Water, and 
Air in Air hath no weight or pref 
ſure. 
The other argument is fetcht from 


chis, 
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this, that if the Seas and Ocean were 
rarified and did {well by heat,it would 
come to paſs that when the tide mak- 
eth; Ships ſhould draw more water 
then at low water. Burt neither does 
this argument prove any thing. For 
the Seas in their higheſt tides do nor 
by the fix thouſand part riſe higher, 
as we ſhall ſhew more clearly hereaf- 
rer., Therefore although Ships do 
then draw a little more water yet 
the difference is altogether inſenſi- 
ble. 

That which they urge likewife is 
falſe, to wit that water cannot by any 
Force be compreſſed into a leſſer bulk. 
There is force required even to the 
compreſling of Air. But water being 
almoſt a thouſand times thicker than 
Air, there is almoſt a thouſand 
times more force required ro the 
compreſſing of the ene than the 
other, Nor does this hold only in 
fluid bodies, bur alſo in ſolid. For 
by how much any body is more hea- 
Vy and compact, ſo much the greater 
ought” 
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ought to be the force which may 
ſtreighren this more compact body 
into a narrower compals. It therefore 
we ſuppoſe gold to be twenty thou- 
ſand times more compact than air, 
there is alſo need of twenty thouſand 
times more force to compreſs gold 
than air. And the ſame isthe rule of 
the diſſolving and melting of badies 
by fire. -For by how much a bedy is 
more compact or of cloſer texture of 
parts, ſo much more intenſe ought the 
heart or fire be to diſſolve or rarifie 
it, 

It will morcoyer cafily appear that 
water'may be by moderate heat or 
cold rarifhed and condenſed, if we take 
a glaſs bottle of a big beliy bur nar- 
row neck and mouth, and being full 
of cold, pur it into hot or lukewarm 
water: Ar firſt the warme water does 
contract it ſelf, though but for a mi- 
nute of time, and makes the cold wa- 
ter upon the ſudden rouch fink a lit- 
tle, but immediately after the cold wa- 
rer aſcends and that ih a manner pro- 
portionable to the warm water = 
ur- 
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fawrounds ir without. Bur: if you 
warm the watcr comained in the 
| battle and fer it in cold water, the 
the-commary is: to be feen. For at 
faif the hot water riſeth a latle by 
reaſon of the” fudden rouch- of the 
cold ,- which :endeavouring ro force 
the hear our of the mouth of the 
botdle, jorcerh likewiſe the water tips 
wand! Bur this mementany motion 
kemyg; over the bulk of the water is by 
piece and peice contracted until by de- 
gies i fink roithe lower parts ot the 
Orifice 
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' _ _ CHAP, XI? 


The meaſure and place of the greateſ 


ſwelling of Seas. 


Eing then that water, as well as o- 
ther bodies may according, 10 

the greatneſs of hegt and cold, or 
with proportion to any other com- 
preſſing body, be dilated and gon: 
reacted , it remains,in order that» we 
ſhould declare the mcaſure of the 
greateſt n_g of Seas, Now'aly 
though thar in ſome places, as in the 
Bay of Þriſtol, at St. MichaeF s hill 
and clſewhere the Tides ſome time 
riſe above ſeventy fect, yer we can 
take no argument from thence, becauſe 
that in the Bays and Creeks of our 
Seas that motion procceds from ano- 
ther cauſe, as we {full preſently ſhow ; 
but that we mays know arighr the pri» 
mary and chei# moricn ot tides, we 
muſt enquire how much the Seas 
which lye. berwixt thc. Tropicks da 
ſwell, -and that not upon the —_—_ 
ut 
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but in the middle Current where they 
are deepeſt.” And there 'by the uni- 
verſa! obſervation of-all men, it is 
ecrtain that th Seas ſwell not above 
two or three fect, yea that hardly 
can there be remarked bertwixt their 

reateſt decreaſe and increaſe the dif: 

rence of two ſpans not only at F;ſ- 
ws x9" awey & theCharibes, 

alſoon the moſt part of the lands 
of the” middle Ocean ,, whether thoſe 
thar'lyc in the Pprefick, or Indian, or 
likewiſe the 4: /antzc4Ocean, though e- 
yen there alſo theTide riſeth ſomewhat 
Higher, tharl our in open Sea,' where 
ere are no Iflands. If therefore 'we 
rake our meaſures arighr , we” ſhall 
find that berwixt the higheſt and low- 
eſt ſwelling of the Sea there is hard- 
the difference of one foot tobe ob- 
erved. 

Now if the Sei where-it is. deep- 
eſtdo ſwell but ſo hirtle; the riſing 
alſo upon the Shores #s altogerher im- 
perceptible, where notwithſtanding 
che greateſt Tides are-to be ſeen, Ler 
the bottom or Channel of the Sea» in 
this 
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this figure be A. B- 
Cs, and the ſurface 
thereof A, D.C. 
Let the greateſt 
ſwelling D. E. be 
one foot high. And 
the greateſt depth 
of the Sea D.B. be 
ſuppoſed rwo miles 
Or 12000 feet. Now 
if _ whole Sea in 
the dee ACC 
__ 
above one foot, it is 
manifeſt- that near 
the Shore, to wit at 
F. H. orL'K. the 
riſeing of the, Tide 
cart hardly be obvi- 
ous tro ſenſe. For if 
D.B. that is 12000 
feet give D. E. that 
isvne foot ; and G. 
H. be ſuppoſed anc 


- hundred- toor deep, 


then will aot the 


fwelling in G. F, exceed the hundred 


G and' 
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and twentieth part of a foor. 
Hence then is car why the floods 
ſet always towards the Shores from 
the middle Ocean when it ſwells. Bur 
nevertheleſs it is objeted by Hydra- 
Logers and practical Surveyers of wa- 
rers, that this Mathematical declivity 
is not Tafficient for the falling of wa- 
rer, bur that ro make water run down- 
ward there is required in every mile 
at leaſt a deſcent of fix inches. Bur 
theſe Artiſts themſelves underſtand 
not what th&y ſay, when by their cyes 
and ſenſes they meaſure rhe courſe of 
waters, and having found our thc 
ſwiftneſs of the Srream'\, think thar 
they fully know the declivity of -the 
Channel, as it-water deſcending and 
falling ' downwards obſerved always 
the ſame time in its ſwiftneſs, There 
is not the leaſt inequality in the ſur- 
face of warers, which is nor ſufhcient 
to produce a motion, and although 
in rhe beginning 1t be nor 25m 
ro ſenſe, yer being encreaſed by tar- 
ther ptwgrefs ir becomes conſpicuous 
enough ; eſpecially if the waters run 
| | upon 


the Seas and Winds. 83: 


upon an even-and. ſmooth ,and_ n 


ds rough. or craggy declivity., Bur. al- 
m though this rule of Artiſts may ſome;,. 
ut time take place in Rivers, ditches and. . 
Jn other waters Iumirted by a ſhogt Chan- 
4- nel, yet it ſignifies nothing tq, ong 
ty preſent purpoſe, ſeeing the nature 0 


A- the Orcan- is far-different; —For al- 
n- though that ir chiefly ſwell in the 


le middle, yer becauſe the Sun is not al- 
ut ways in the ſame point over head, but 
ad moves always ſucceſhively towards 
es the weſt, therefore - not only. in the 
of ſeveral ſpaces whereon he ſhines, but 


he likewiſe in the ſevcral points, the ſame 
at ſwelling every where, and the ſame 
he decliviry follows and remains : the 
1d firſt ſwelling notwithſtanding by rea. 
ys ſon of the ſuecedaneous waters(where. 
"6 of we have ſpoken) which come flow- 
= ing from each fide, ſtill contiquing.; 
nt yet ſo that by how much the Sun Þ 

7h clines from the middle, and. by how 


bs much the depth o the Sea dogs de- 
r- creaſe, by ſo much alſo. the , Wblc- 
20 uent ſurface of the Sca does leſs. 
In well, if we conſider at. lcaft the 
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Flbbds on the Shores ; but if we con- 
ſider the waters thar by re(- 
fire motion flow from the py a proprete 
the 'Sea, it riſeth even higher _s 
flows tore wm than the middle 
Ocean.” 
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Whirefore it is Bite the' Tides ave 
greater on the ſhores than in the 
middle of the Sea. 


UF let us ſee if we can give 4 
reaſon a lictle more clear, why 

that the Tides do rife ſo high on the 
Shores, when the ſwelling of the 
middle Ocean is ſo fmall, It will with- 
out ©dowbr ny torr firange and con- 
ay to fate mm bs that when 
In port from which Seas do flow 


F riſe bur only one foor higher 
chaghe ref of 'the ſurface, yer on 
rhe where the floods bear, 


they ſwell ſomerimcs above ec 
feet, Feing the reaſon of bllanc 
ocs 
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does not ſeem to allow, that they 
ſhould riſe ſo much as one foot.. Bur 
from what we have laid a little'before 
* appears thag.there are rwo motiens 

conlſ1 The, firſt is that 
= na" the Seas every| where but 
iis do [well in thejmiddle, and 


if. this were fonſidered Jalone, the 
Tifles on the Shores would prove al- 


_ Tmpyrcep ble: Fke.. other 
motion 1s _ of "the 
former, yet {roo and 


rapid, and fo by how much 
; Wm from by 


it 1s more re $ ciging) 
For when the Seas by the approa : 
of the Sun begin to fwelk 5 15 
with move bow (96h i WE 

to a lower leve] becauſe rh 

Sun ſtands not "(IE Pi. one 
advanceth , ahd ſacceſlwely” Kees 
the, ſabſequent parrs of rhe. Oega 
that Sun following Cutrent i call 
rily alſy accelerated. Whetin every 
point'to which this luminary is 'ver- 
tical the.declivity and deſcent is re- 
newed and reſtored, it cannot other- 
ways be bur that the courſe of the 
G 3 waters 
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waters, ſhou'd” be Ke AT Su ppoſe 
NG this fi pre) the ſurface + the 


none 1-14 
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cy A'G ich *” the ap- 
proach 4 Lg: EN as high 
: + L 


a ; moni th hat the waters by 
©& ivity . will, fall down- 


G 


[ y; .” E wayes lo fall, 
1 © OE oe ſo. of this eel 
Fity,” .| 5 -/' OT 
The Jun. Gn he To right over 
the paintD' (0 That por- 
hes a, bot raiſed as bigh 

2t ved yel inclined down- 

wi xd.in os moan up in'B. C.; and 
becpiien aralel to the ſurface A.D. 
the” Surf Met ghrenng the 
deeliyity, C Pip ikewiſe Fells 


uhtil chat the dep ivity C.F. be on 
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ted in C. E., and- become paraljel-ro 
the ſurface D, F. -and the famg-is to 
be faid of the declivitie EG.” for dr 
likewiſe ſwells in the ſame-manner and 
ſo forward. EITT1T 33 Sa 
It is evident” then that the'Tide of 
the Sea like Archimedes's pully by 
deſcending always riſes. Now:then 
ſeeing all heavy bodies by deſcending 
accelerate their motion, it alſo ap- 
pears why on':the Shores the Tides 
are more conſpicuous and high than 
m the' middle Occan\. from whence 
they fall. ©. 4h ON 
Nevertheleſs we*muſt nat” think 
that this motion of the Ocean is in 
the ſame manner always acclergicd, 
as bodies which roul downward,upon 
a ſlopeing level. For there! are vaſt 
Conrinents, Hlands-and-the uneveneſs 
of the bottom which hinder the whir- 
ling-motion, ah& ſometime the want 
of ſucceeding waters which cither 
ſtopfor delay this falling Current, do 
likewiſe withſtand.:: Bur yer if there 
were no impediment of Continents 
and Iſlands, and that the Occan did 
G 4 cover 
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covex. the | whole globe, and flow in 
2 plain::and mathematical ſurface, 
the fwiftneſs of the Current would 
always'encreafe ; but the degrees of 
eficreaſing would never become fo 
great, that'the Ocean ſhould move as 


as'the Sun, ro wir'fifteen degrees 
an-houe.” 


C— ao — 
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Wherefore: 'it is: that the Tides ave 
greater in Temperate Zones than in 
#he Torrid. w | 
014.4231; | 
:7E-need not: many arguments 
4-2 ro: proveitharigreater Tides 
arexaiſed in the/Femperate than/For- 
rid:Zone; Tfiace:this- is confeſſed ' by 
moſtmen whothave any expericnee of 
ings" Ler:us:Takefor an inftatice 
the ſeas which are not far diſtanvirom 
our. own; for'' ac Se; Michaels Hill 
by-Britoby and other: places of the 
French and Britiſh roaſts; the Tides 
ſometime riſe: to'\feyenty _ ' and 
| ome- 


$0) T 7 


the Seas and Winds, 89 


ſomerimes higher, - The ſame is ro 
be obſerved in the. Temperate Zone 
of the Southern Hemiſphere. In rhe 
River called Galegos, at the Strerghts 
of Magellan, and the neighbouring 
Shores of - the {and of Fwego, the Seas 
ſwell above ſixty feet : though the 
Tides in the Torrid Zone when the 
are at. the higheſt, do not by far,” riſe 
to this-meaſure. Bur that theſe things 
may be a little more accurately un- 
derſtood,, we muſt alrogerher diſtin- 
guiſtÞrhe Tides which happen on the 
Iſlandsthat lye in'the middle of the: 
Occeats;/ from thoſe which are: found” 
on plain Shores, and in Bay's atid far” 
diſtant inlets of rhe' Sea. DI:LO!? 
Wheretore the Iflands' that lye: in 
the middle Occan of the Torrid Z one, ' 
ſuch as St. Helena, and others before 
mentioned, when the: Seas ſwell-to 
the higheſt, receive no Tide above'# 
foor'agd an half ' or ar moſt rwo foot 
high. -And if it happen (as ſometimes 
it doth) that the | foods mount high- 
er, it is tÞ be impured to ſudden guſts 
or other Winds which are bur very 
rare 
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rare in theſe Seas that are tar remote 
from the Continent. Bur in the Iſlands 
far diitant ſrom the middle. Zone, 
ſuch as Heiland, and theſe twelve 
called Fero or:Faro, with '\many. 0- 
thets, firuated in the middle. ot the 
Temperate ; Zone, or at leaſt who 
are'; far diſtant from the -con- 
tinent:. and, greater Iflands,: the 
reateſt Tides iſe abour - tour; foot 


Upon the-Shores;that crook.not in- 
tw &ay's but withan evenand ſtreighr 
front xeccive the Ocean of the [Forrid 
Zone; as well in BYa/i as in Q- 
ther | placcs, the Tides arc m 
found ro exceed+ ſeyen or eight. feet 
height! Bur an-our Shores and of the 
coalt "of France; and Portugal they 
ſwell as high again. lo, 

Although: there be a great many 
leng:3ay's in the-Torrid Zone, which 
receiving, the Ocean with- a,Jarge 
mouth, ate afterward contracted in- 
to a very narrow. ſpace, and thereby 
octafion high Tides, yet there are 
byttwo which are chiefly taken no- 
tice 
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tice of, the one at Cambaja, and 
the other the Bay which reacheth 
from Martaban to the City of Pe- 
a. 

When' the Occan flowes in theſe 
Bay's the Tide riſeth fourty two feet 
high. But on the Coaſt of Normandze, 
at St. Michael's Hill and the Town 
of Orange, The Flood rifeth four- 
ſcore feer and ſometimes higher. And 
that is almoſt the ſame meaſure of the 
Tides'at Briſtol. 

Now although it may 'be clearly 
enough underſtood from what we 
have faid'in the preceeding Chapter, 
why the Tides are greater in the 
Temperate Zone than' in the Torrid, 
and that the farther they are diſtant 
from their* original the more they 
ſxell, there is neyertheleſs another 
conſe&aneous reaſon which may evi- 
dently prove that the fame thing 
muſt of neceſſity be ©. For there ate 
two motions to be conſidered in the 
Torrid Zone, to wit a ſwelling, and 
a progreſſive motion, Now though 
the former produce the latter, yer it 
we 
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we would ſpeak properly,it is not the 
ſwelling , bur. the progreſſive motion 
Which 1s the cauſe of the Tides upon 
the Shores, Bur this progreſſive mo- 
tion is weaker and {lower in the Tor- 
Tid Zone, thay in ours; not only be- 
cauſe. it is nearer it's Original, but 
'alſo becauſe the Current thereof ends 
Hot there,, bur either declines ta, one 
Aide, or having perfotmed a ſhort cir- 
culation, is again. ſwallowed up by 
the Cavity which ir lefs behind. Ler 
| vs... take for example the Coaſts of 
Braſil ; where although the Ocean 
{eems to ſet rowards the Land, yer it 
Topes not violently. the Shore , bur 
either lides aſide as we faid- be- 
fore,.or having finiſhed it's Circle does 
with other lateral floods flow. back to 
fill up the. vacuity left behind. The 

Tides, thereof, which happen there 

and cilwhere in-the Torrid Zone, have 

not a reciproca]flux and reflux as here 

with us, but are compenſed by the 

affluence of the hn waters, and 
ace there farleſs violent. Bur theſe 

waters which 'do. not reflow bur ro: 

cee 
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ceed farther, and follow the courſe 
that we have deſcribed although 
haveing accompliſhed ſpatious circu- 
lations they return again to their O« 
riginal, yet becauſe they make greats 
ct Circles, whoſe parts ſeverally con- 
ſidered come near a dire and reQi- 
lineal motion ; therefore alſo is their 
courſe far more rapid than that of the 
former ; and indeed ſo- much rhe 
ſwifrer by how much they are more 
ſtreight and approach nearer the place 
whether they tend. Nevertheleſs we 
muſt obſerve thar if rhey decline too 
far from their original toward the 
South or North they grow weaket 
and flag by degrees, experience tell- 
ing us, that the Tides in the remoteſt 
Northern places are leſs than thoſe 
thar happen with us. Yer that the 
Seas do alſo ſet thitherward is mani- 
from this, that they who in the Spring 
and Summer go the whale fiſhing, do 
often in a fourrnights time or ſooner, 
from Hollind reach Spitsberg, when 
for the moi part in their return they 
ſpend double the time. 

Bur 
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But it may be perhaps asked, thar 
ſeeing the motion ot the Sea is fo 
much more rapid in the Temperate 
and cold Zone than in the Torrid ; 
whence comes it to paſs that where 
the Current is ſwitter, there alſo na- 
vigation is not ſpedier ? But the 
reaſon of' this is clear enough, For 
in -the middle Zone the Waters ſer 
conſtantly Weſtward, and never flow 
back. again in the middle Ocean, 
therefore for the moſt part the courſe 
isequal. Burt in the other Zones when 
the'Seas flow backward the fame way 
as they did torward, it cannot other- 
wayes be bur that by the contrary 
Current, though it be but ſmall, Ships 
ſhould be retarded. 


w 
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CHAP. XV. 


The reaſon why on ſome: Shores there 
are none or very ſmall Tides, and 
on others great and almost incyeds- 
ble Floods, 


E have ſpoken of the diffe- 

rence of Tides that happen 

in the Temperare and Torrid Zones, 
it now remains that - we explain the 
general. cauſe why all rhe world over 
in neighbouring countrtys and upon 
neighbouriug Shores in ſome places 
the ebbings and flowings of the O- 
cean are great, and in others almoſt 
inſenſible, Many men have obſerved 
that. the greateſt Tides happen in 
thoſe Bay's which receiving the Seas 
in a large and wide mouth do-after- 
ward contract themſelves into/a nar- 
row Channel. Although this reaſon 
be rrue, yet it is not ſufficient alone, 
ſince by experience it is known thar 
there are many Bay's in ſeyeral places 
to be found, that from moſt Jarge 
mouths 
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mouths draw into a moſt narrow. 


breadth, where notwithſtanding the 
Tides are very ſmall. That we may 
therefore have the intire cauſe of this 
matrer, we mult take notice that the 
Flood of the Ocran is indeed encreaf- 
ed or diminiſhed, by reaſon of the fi- 
tuation of the lands wherewith it is 
on each ſide encompaſed ; bur far 
more from the quality and fituarion 
of it's ground and bottom. For wherc- 
ſoever the ground of Shores is deep, 
and riſcth not gently, but with a ſteep 
and abrupr” bank , there are always 
the ſmalleſt Tides. | But where t 
Shores which are. beaten by the Sea 
riſe with a-gentle and eaſy aſcent, 
there are the Seas clevated higheſt , 
and fo much indeed the higher, by 
how much leſs chat plain bends. Sup- 
poſe then the Sea A.B.C.D. ſerting in 
a full body and at a Spring Tide from 
A.B. rowards C. D. now if it meet 
with a tcep Shore C. D. the Waters 
will very little or nor ar all rife in the 
int D, ;for becauſe the Waters beat 
ply againſt thar point, as hitting 
almolt 


oo 


by. den we 
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| almoſt in right An- 
wh | gles, all their An 
1s there ſpent and 
ſo the Waters 
(welling, but/ little 
or nothing, ar all, 
the Sea remains al- 
moſt in the fame 
.,v level as it did be- 
; fore, Bur.if the 
> Shore upoh which 
ded þ Tides by a 
morg ſhelving 
:n To-thart. they ſtop 
 notat BjC.D.; but 
at B.C.E; the beat- 
\_, ing - againſt the 
WIC) See E, wall 
F indeed: ecth, Vio- 
» Jegr, . bur che ciſc- 
| El in ot, the.Waters 
6 ds F, 40 
- 11-2 % >: 74 greater-phan in 
ROWE gr: by ſo 
cla bom the , greater 
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3 a + the Channel rhat | ful 
230% 24-41 4 ©, carries the waters, | 20! 
LA 11 2 © have ſocaſy a def- | it 
2274, 2% © cent, that the bot- | 
SNL, comB.C.H.extends fall 
is 226% it ſelf almoſt ina || 
*18 25U WF . ſtreight line; then det 
2196} 90. ' will the / greateſt Þ ot 
«2Q 49143 {os | Tide of all ha pla 
od3it,.2 For alth þ i we WC 
noir, Of only conſider the |} :ſuc 
Hel oht2þ\. - ballance and level, jt 
200194; -- the Sea ſhould | 4k 
92 72447 mount beyond HK. | ' 
1949.94 7\ © yer! becauſe the for 
-1920.5 ay \ Current of the wa- | © 
of ters ſetting fromA, | 1 
[44 towards H. is not || '£© 
»Oh broken or weaken- | ti 
-NJ 4 Ws. \.ed-in the point | 
SEFLT] BT : \H;, bur continues | '{ 
*0-M ' whole and is even |: Jee 
5 tr] = * by it's progreſs ac- ih 

® celerared, fſecing | 'm 

WE I 2! i" that into'the nar- | -B: 
© thar Witers/ate eonlitied, | or 

7 they have ereſove ch Ut 
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full fcrce it advances ro K, and ſwels 
rers, | not: only longer, : bat alſo higher than 
deſ- cither ar D; or atlE, 
bot- Bur this. reaſon of the riſing and 
nds | falliog of Tides is not to be-meaſu- 
in a | -rtd:by.the' rule of bodies that by a 
hen | determinate weight are attracted, or 
reſt Þ [forced 'forwardiiupon | a/ declining 
-plain,' for” if ir were ſp, the waters 
Fwe | vould ciſe much higher ,” ſceing rhar 
the | :ſuch as is the rtion of the per- 
SI tro'thelving plain, To muſt 
likewiſe the arrrafting weighr or pro- 
K. | :trufve force always be to the bod 
the 8 forced-forward', oor weight attract 
wa- | 'fothar one pond in a,perpendicular 
nA, | may beſufficient ro raiſe any weight 
not | -toany height on. a plaig br Mad 
cen» ſhelyes:;; bur this: mount af $9 
yint | tha weihave diſcourſed: .dtg3isiro 
ues | examined by thei Thle of:bodienpra- 
ven |. jected which aſcend bur-d hvileans 


ac- | thelving/level.» Suppoſe: ther ſhinrdo- 
ing - monſtratjon, the. 4 peer ha 
ar- | -Buand lax Pallbgtihs 


ed, | wir D- ir ix: matiboſt thay ?if you 
throw -any \Ball or Spheticaki hody 
ds H: from 
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from A. towards:C, 
it will nor afcend 10 


ſame ſtreight line 
thar'it went In, to- 

' wards A. bur if rhe 
ſame ballby a like 

- impulſe: be 'rrinled 
»;-from A. tothe thd- 
; 1 ing level | 'C;E, 
| 16bough indeed it 
v againſt - 'C, 
Te It 'wHl riſe 4 
277 op ne 
29140: iv 1t0.E, Now. tt the 
3] Rolls << ball thrown. 'with 
ni 7 - the fame | force 
bo Rs gals CE Exel yore 

farcher but likewiſe riſe hi 

witito'F. tndxf-atiy onc |inrend vo 
try7or examine theſe things more ac- 


- he: will find always that ac- 
ro: the meaſure-of 'theiAnglc 
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the' Seas andW ings. Lox, 
.Bur. char we. may return, ro our 
purpaſe, this reaſon. is ſo, vniyerſally 
true , -that let a man travel. all the, 
World over, he ſhall hardly find one 

place, where that according to the 
proportion (which, we have- ſhown 
of Shores,the ballance of the 

and Tides is _not adjuſted, Where- 
ſoever the Shores are deep and. forti- 
fied with high and ſteep Rogks (nL,om 
the Shores of Norway and. 
thery ; there the highsſl T1 
ſcarcely riſe we he {ix qr Coy 
bur if the ſam 


ae .immediat 


vrrroo gy Nor ' 


only obſervable cn Shoxes,: Þut cvc 
where allo- on Shelves an 


the mare calily the - barry! 
Seas da. fell, rhe - higher Sy 


of the Warers riſes. 
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Stafs. *Ahd when the Tide goes our 


are: birent left bare for the ſpace'6f ſe-" 


Ven of Eight miles, ſo thar the Occan 
retires* our of fight not only to 
thoſe that inhabit the Shore , 'but to 
thoſe 4)ſo that live on Sr. Michael's 


Bill,” who othetwayes living on the 
continent when the Tide makes, be-" 


comme almoſt Iſlanders. 

" Neither is thete' any other reaſon 
to be'given of theſe wonderful Tides 
(whetcof we ſpake before)which hap- 
hey at Cambaja & theCity Martahan ; 

&y deſerve both' to be mentioned, 

Pers ly. ſeeing in explaining the 
reaſon of them, many men have to no 
purpoſe wearied their brains. The Bay 
therfore ofCambaja opening in a large 
mouth to wit from the Caſtle of 
the Portugueſe which gives the name 
to the Iſland Diu, ro the oppoſit 
Iland; which hath it's name from 
Cowes, {treatcherh in breadth at leaſt 
five and twenty German Leagues. By 
degrees afterward it contracts it's 
fides, which on each hand in a long 
ext runs North and North-Eaſt, un- 
til ar Cambaja and the entry of the 
River 
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the mouth to it's innermoſt. erecke! 
reacherh thirty German Leagues, 575 
inner part of this Bay at low Water - 
is altogether dry, (except that in the 
Channels of the Rivers here and there, 
a little Water is to be ſeen) anda yaſt. 
plain reaching ſome Leagues appeats. 
on all hands. But when the, Moon 
draws near it's quarter, then, in a full 
body the Ocean comes ruſhing in, of 
the force of whoſe approach, watch- 
men who from high watch-Towers 
ſee it a far off do by ſound of. Trum- 
pet give warning. For theſe high 
Mountains of Waters flow inward 
with ſo much rapidity, that rhe ſitt- 
eſt Horſe at fall ſpeed is nor able to 
outrun their Current. Way 15) 
But more wonderful yet is that 9-, 
ther Tide which we mentiofied,.. hd. 
which is to. be ſecn in-the [Bay _thar. 


NE the City oo ori 
2-8 Pegu, wherein it is falſly zhourhr. 
"P40 H'4 ker 1 
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ar River Ganges disburdehs 
irs\noft Eaſtern Streaths ,” ſeeing rhe 
River that runs by Pegy, hath no 
cotnmunication with Gangez , as we 
haye. fait elſewhere,” This Bay is 
lot Nor x that of Cambaja, eat 
in, aboye ffty German Leagues, bur 
Ak ime  Boezin trom Sparh weſt 
ro North-Eaſt. The middle Channel 
rhereof riſeth wich ſo. cafy an aſcenr 
thit'it approacherh next ro an Hori- 
zonral in. The ſides fiyelf with 
Rocks 'and litcle Hills : When the 
Seq is out almoſt all that plain that 
lyes betwixt the month to the inner- 


moſt cteck thereof is naked. © Bur, 


when the Tide begins to make at 
quarter 'Moon, ſo great is the noiſe 
of the Flood-water, that all the 
. Country abour ſhakes; the firſt Flood 
is moſt violent, the middle is alfo ſo 
rapid as to break in pieces any Ship, 
bur not ſo ſtrong as the former. The 
Waters that flow laſt, (the Bay and 
wider Channel being now full,) abare 
much of theit force, until after 


 Houtes ſpace, the Seas become 


— 
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calm. When this laſt Flood makes 
(which the Dutch call Achter wioet) 
the Bay becomes navigable, and 
then the Ships that are bound from 
Martaban to the City of Pegs ſer 
forth. When theſe thar fail in the 
middle and lower level are in danger 


' unavoidably to be caſt away, on the 


contrary, Sea-men find a ſecure road 
upon the Rocks and tops of the Hills. 
For before 'that the Tides ebb and 
ſertle ro-the rops of the Hills, they 
bear of, and having caſt Anchor the 
ridge of the Hill ſerves them for an 
Harbour. There they ſtick until che 
the next Tide make, which ar firſt 


© breaks in with fury, and is ſwift as 


an Arrow, but as by degrees it mount- 
th; it abarerh of it's force, fo that 
at ſix Fathom Water, the Ships being 
afloar, wye and with a favourable 
Tide ger to another anchoring place, 
and ſo on, until after ſeven times 
coming to Anchor . they at length ar- 
rive at the Ciry of Pegs, 

And thefe are the two Tides in the 
Torrid Zone which of all others are 
elteemed 
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efteemed'the' tmoſt;memorable,and yer . 
if we'conſiderthe height of the flogd, | 


they: match: nat:thoſe which are to be 
ſeen on/the coaſis of Britan and Nov- 
mavdy.. Buy iv: 4s here chiefly to be 


obſerved , that.alrhough both theſe | 
Hoods happen in; che Torrid Zone, | 


yer they are, tobe conſidered as if 
they. were without it. For ſeeing 
that in the Indian Sea (as we have 
ſaid) by- reaſon of the ſituation of 
the lands the - Sun-following Current 
of 'the Occan'' inclines roward the 
South, . it eannot otherwayes be but 
that the Current that ſets contrary to 
,the Sun ſhould; that way incline alſo, 
which in that Sea even when it reach- 
eth:ſhorreſt, extends it ſelf as far as 
the Equator. So that from thence it 
appears thar theſc Tides being occa- 
ſioned by the-Current that ſets con- 
trary to the Sun;;..arc to be, eſtcemed 
like thoſe which happen in the Tem- 
perate Zones. 

Moreover I make no queſtion if 
there; were any. Bay's of that ſhape 
on: our” coaſts, hut -that the Tides 
hors would 
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'would riſe much higher , than where 
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now they riſe ro the greareſt height. 
Or even in our Sea which ought ra- 
ther to be called aFrith than open O- 
ccan, if the Tides which beat the 
coaſt - of - Holland did flow upon a 
lain Surface, and were not broken 
bs Banks and Sand Beds (as they, 
call them); it is not tobe doubted 
bur that even a moderate North-Weſt 
Wind blowing , they would ſurpaſs 
the Downes themſelves. Bur if rhe 
Iſlands 'of Britain were placed  in' 
ſome other part of rhe World, and 
that the Ocean did nor fide wayes, but 
in a ſtreight courſe ſer upon our coaſt 
aS it does upon the other Shores: of 
Europe, this our Country and a great 
art alſo of the Netherlands would 
Gacoing Sea or at leaſt a great Inlet. 


Sa 
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a CHAP, XVI 
Irie fiown, that many things ave ful 
ty alonided to. the Moon, and that 
45, not the cauſe ” Oyſters and 


other Shell-Fijb do fi 


A../-$ have artribured the cauſe 
Wy of all the motions of the O- 
cean, whereof we have hitherto diſ- 
ed.to-the Sun alone,as being ſuch 


9 which the Moon neither can, nor 


qught yo pretend any title. Now let 
.conlider it the Moon. hath any 
pawer. upon the Tides of the Seca, 
eſpecially on the diurnal, and month- 
AS they call them, As to what 
concerns the faculty and cfiets 
the. ; Moon, I wonder that ſo many 
having aſcribed the principal cauſe of 
the Tides of the Seca to this luminary, 
have notwithſtanding aſlerted it's 
beams to be cold, as if cold could 
roduce a ſwelling, or that there were 
any light deſtitute of heat. Becauſe 


foxſooths the beams of the Moon 
arc 


4 
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are weak, eſpecially if they bencom- - 
pared - with | the» Sun's, therefore 
they will have them 10 beebid; mad 
nor at all hor. 'Bur who deesnovaiar 
this argument proves /juſt ſo:madh , 
as: if one "ſhould pretend thar ahe 
Moon does -not | ſhine, becauſe vit's 
light-3s very -ſmall if ir be 

with the Suns. As it —_— 
things that our ſenſes deceive 'us; iſo 
Fran ela cially in 'this-caſez'be- 
cauſe our Y is hotter chan Wacer, 
theretore though it be a ticrle-fuke- 
warm, we think it:cold; whereasieven 
wherit appeareth moſtcold, ir: _ 
altogether -yoid -of” hear. 'Thwy as 
wonderfull men,who ſceing ria ras 
people walking abroad by Moondighr 
have-catch't cold and a: cough 
concluded ' that 'the beams of : this 
Planet muſt be cold. Bur if @axhe 
Winter time a man ſhould in'theday 
time walk abroad in the : 

and fall into the ſame diſtemperts'ir 
\therefore to be infetred thar the Sun 


.m Winter 1s cold. 


I think we need nor ftick upon thr 
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* - then whether the beams of the Moon 
be cold or hor, ſeeing that there's no 
lighr- which conſidered by it's ſelf does 
nor contain” atleaſt ſome hear. Bur 
. the reaſon is manifeſt enough why we 
-do nor feel rhe: hear chereof, for as 


by day the Moon ſhines not, becauſe 


. ſhe 3s darkened by a greater light, ſo 
neither 'can-the-fenſe of hear: which 
the lunar rayes ſpread in the night 

- Time; reach us;, becauſe thar the Air 

- 1n-Which we breath even after the Sun 


is gone, continues notwithſtanding ro |. 


be hotter, than-all the hear thar the 
-Moon 1s able to tranſmit ro us. Let 
us ſuppoſe the Moon to: be , equally 
illuminated and: warm'd as the carth 
is bythe Sun; (which nevertheleſs 
-isnogeafily admitred by agreat/ma- 
ny! ; en the' hear ' of it could not 
us although it were a hundred 
times'nearcrto us than it is; ſeeing 
: ' that »are»:equal, affect nor 
their equals. - 'So that ir is no won- 
Jer-thar- even Thermeſcopes though 
Miiſted by burning Glaſſes are:not aft- 
kefted by. the light of the. Moon. 
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AS it is abſurd then to: aſcribe cold 
ro the beams of the'Mogon, 10 neirher 
ought any ſenſible »hear'to. be arrri- 


- buted thereto, 'bur'eſpecially fuchan 


hear thar being in'other things-inſen- 


"ſible, 'yer' in moving 5and ekciting 


- 


be able to exclude the effefts of ths 


of Tides is of greazer» torce'>thun 
the Sun himſelt;:Ler "thoſe! uhar 
think ſo,clear themſetvts|as they>cab, 
how it-comesto paſstharjin'the'Car- 


|'rents 'and "Tides ſpoken -of: before, 
--when'the Moon has no-ſhare, > yer'in 


Spring Tides as they. calbchom;:wirh- 

out the help of the Sun, ſhe aloneper- 

{orms-all. ; 09) JF 4 
Bur- there” are others i that” chink 


- thar the Moon may yer have! other 


faculties whereby the :quay be ableito 


, move the Seas. 'Forthey ſay/rhedn- 


fluences of the Mobn are fo confpi- 


© cuous'in raiſing'and-ſerting of: Tides, 
' in © filling -and emprying of: Crabs, 


Oyſters, 'Lobſters, Cockles andorhker 
Shell Fiſhes , and: rhat.actcording” $o 
the proportion of fer waxidg til 
waining, that no reafon)of' man 


Planer, 


\ 
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And truly this reaſon hath, | 


wr my preſiing to the molt part 
who have written of the ebbing and 


of the Sea, .that notbeing #- + 


rev to find any fubteriuge, they have 
heen likewiſe forced againſt their will 
£0 _— and allow to the Moon 
the ithe:Occan. Wherefore 
d my -lebeud wall not betollt;, if I 
_ evideritly prove that they who think 
' Hare much miſtaken, or that all 
theſe effects would inlike manner hap- 
pan/if-there were no Moon to thine in 
SE oddourend. 

Now as coneerning Oyſters -and 0- 
ther Shell Fiſhes ; which arc believed 
20 encrealſe ; and decreaſe with the 


Moon, my opinions : Thar it 18 nor 
he Moon or 'any | influence thereof , 


which aazkes' thoſe Creatures fwell | 


and the 8 fat, bur the Tide:irfelf of 
In many. places of India 
Caniats, Bragal al, the He of 
kn EEE ar the new-and 
{ful Moon oe Fiſh are = — +; maſt 
(artvempry' (as 1have bad: it eye 
witnſes) and the dame at quarter 
Moon 
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Moon are full, For on theſe Coaſts 


there is no Tide to be perceiyed, when 


the Moon is either new orfult;bur four 
five or days later, accordipg as the 
Occan later or ſooner approacheth ro 
theſe places. Wherefore in the By 
of Cambaja and Fegy,when rhe Moon 
is in it's quarter,then do the Seas ſwell 
higheſt, but when in the new and full 
they fall again; Hence it appears thax 
it is not the Aſpects of the Moon' but 
the'coming of -the Tides which crams 
the Oyſters. Nor are they indifferent 
as to.. what drink they bib ; for. 

caſt out their draughts of Foal". gld 
muſty water, and'upon the approach 
of .the Spring Tide and freſh waters 
from the middle of the Ocean, rhey 
open wide their, Shells, until.with na- 
rural and whglſom food they be tully 
refreſhed. Ang even hence alſy 'you 


may know the;truth 'of this, char'if 


you give new Salt Water to Crabs 
andOyſters whom you keep priſoners, 
you may prolong their livesfor many 
days. Burt if out of any ſtanding 
pool: of Salt water which hath al- 

I " ready 
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ready contracted ſome ill quality you 
pour in:dead Water (as they call it) 
upon. them, they loath, caſt it our 
like ſpitle'and in a ſhort time pine a- 
way. 


WY 
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What is the reaſon that there hap- 
pen twoTides every four and twen- 
ty houres. 


E haye, (unleſs I be miſla- 
ken,) ſufficientiy proved thar 
at the approach of .the' Sun and cl- 
pecially when he is overhead, the 
Seas dg ſwell. Noy Ict us ſhow the 
reaſon,why every day and night they 
flow twice.and ebb as often. Whether 
the Mcon contribute thereto any 
thing or-nor, we Il hercafter con- 
ſider;þut now let us demonſtrate what 
in-this caſe would happen, if there 
were no Moon at all Thercſore I 
aſſert thax if it were ſo, yer the Scas 
eyery twenty four hourcs would flow 
; twice 


rwice and ebb as often. Suppoſe then 
the carth ro be A. B.C.D: and rheSca 
that environs it -E. F. G., H. let the Sun 
be vertical to the part A.E. and ac- 
cording to what we have ſaid the O- 
cean will ſwell and riſe as far as T, Six 
houres after the Sun will be overhead 
to the-points D. H. and then the Sea 
will riſe as high-as K. in the” mean 
time the ſwelling inl. will fall, not 
only as far as E, bur alſo a little fow- 
er to wit to N, but when the Sun be- 
comes perpendicular to the points C. 
G. and that the Sea is clevared to L. 
the Occan a quadrant or fix houres 
diſtant will in the mean time ſettle ro. 
O. bur becauſe all motion muſt. have 
it's reſtitution , it will happen in the 
mean time that the Sea which is di- 
ſtant the whole Hemiſphere: will a- 
gain riſe and iwell ro 1. or ſomewhat: 
lower, becauſe the reſtitution of Mo- 
rion according to the laws of 'nature 
onght'to be leſs than the primary mo- 
tion, Let the Sun afterward be ver- 
rical to the points B.F, and the Sea 
ſwell as high as M, then will rhe 

I 3 ſwelling 
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ſelling in L. abate,, and the Sea ſet-, 


Te as: low as P. and}.the Surface 
in O, witt be again advanced to K,-or 


thereabouts, and. the riſing in 1, will, 


fall again to N.-or ſomewhar leſs. For 
that decreaſe ought to be a little [els 
than'ithe former, becauſe the encreale 
thereof was alſo. ſomewhat leſs by 
reaſon of the diftagce of rhe Sun. . Bur 
when that the Sun, comes again-t0.be 
right! oyerhead to- the point I, , then 
the ſwelling returns; and will riſe as 
high as I, it not higher,umleſs the.con- 
trary. motion, whereof we ſhall diſ- 
courſe hereafter; hinder? 

_. It-we! canfider.;the Period of the 
ebbingiand flowing of Tides, 1 think 
no{more.proper:cauſe can. be atligned 
fot.it; than what we offer, for there- 
by. we ſhall have- no need to berake 
our'felyes:ro any oppoſit Moon, nor 
to Jaſtle the earth our of it's-icourle. 
Secing-cyen the neceſſity pt morion 
requires this rule ; for all motion that 
retains liberty of Action, ;does nc- 
ceſſarily expeCt it's reſtitution; Jherc- 
fore whether we fuppoſe the earrh T7 
& \ ; al 
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all parts equally encompaſſed with 
the Ocean, or that. we let it alone as 
now it is ; it is abfolutely neceſſary 
that whereſoever or howloever, 
whether up, or down, - or every way 
the Seas do Twell or are moved for- 
ward, the ſame motions ſhould ſome- 
time return, and ſometimes mutually 
change. And unleſs this motion were 
daily renewed by the Sun, it would 
at laſt after fome turns back and fore 
either alrogerher cealc, or at lealt be- 
come inſen(1ble. | 

Nor ought we more to be ſtartled 
at this, why in the oppoſit part of the 
Meridian, and in the pointamoſt re- 
more from the Sun, the Sca ſhould 
ſwell, than why in the points of Eaſt 
and Weſt where the Sun at noon beats 
moſt obliquely there - ſhould be the 
greateſt abatement of it's rumor. 
Since where the Suns ation ceaſeth, 
there the reſtiturion and ſupply of 
the former level ought to begin, and 
becauſe the ſame- ballance and lcyel 
returns nor by rhe firſt reflux, bur 
ought ſucceſſively and by degregs to 
be reſtored, ir is evident why1inthat 
T3 pounr 
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point-which is: fartheſt diftant from 
the'Sun there ought ro be the greareſt 
Current, & highelt fwelling of the wa- 
ters;bur ſo ſtill,as not to be altogether 
ſogreat; as that which rwelve houres 
betore hapned: in the ſame place. 

Now Coin what we have ſaid be- 
fore-it -may caſily 'be gathered, how 
-this motion is reſtored in the Torrid 
and how in the Temperate and Frigid 
Zones. For-in the Torrid Zone the 
Seas in many places have no reflux, 
but are obliquely and ſidewayes again 
ſupplied. Bur in the Tempcrate and 
Frigid Zones where the Scas ſwell on- 
ly ho progreſſive motion, there, for 
- moſt part they return the ſame way 
thar they came. 

Bur fo far we have digrefſed, now 
let us return to our buſineſs that we 
may conclude that the Food or Tide 
whichirall places of the world comes 
in the night time to that part of the 
Meri4tan which is oppoſit to the Sun, 
is nothing clſe but 3 reſtirution of 
of thar Tide, which happened twelve 
'hoyres before'in the fame place, and 
thar:ir would be ſo though no Moon 
were exſtanr. CHAP. 
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CHAP. XVIII 


What is the reaſon that every day the 
Tides of the Sea happen fourty 
ezght minutes later. 


OW let us come to that motion 
which is only common to the 
Occan with the Moon, and let us ex- 
plain the cauſe that makes the Tides 
of the Sea fall cycry day ( as the 
Moon doth) ſo many minutes later , 
that is 48 13 16 minutes or almoſt 
four fift parts of one hour. And that 
I ſhall in a few words diſpatch, The 
Seas flow ſix hourcs, and cbb like- 
wiſe ſix. Burt becauſe after this mo- 
tion 1$ over, the Sea continues to 
move, and that the ſame motion 
mult of neceſſity be reſtored, it again 
flowes ſix hours and ebbs as many. 
So that in twenty tour hours the ſeas 
go twice back and fore, it we reckon 
only the times of their flux and reflux, 
and by this means the courſe of the 
Scas 1S equal to the motion of the 
t 4 Sun 
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Sun, or (to ſay more truly) of the 
earth. Bur ſeeing” that the Sun or 
Earth advance always in a continued 
and uninterrupted motion, but thar 
the Seas having- finiſſted their courſe 
whereby they rend to the Shores or 
end of rheir motion , do not inſtant- 
ly flow back, but do for ſome rime 
© remain withour any fenſible motion, 
in ſuſpenſe, as ir happens in all reci- 
-procal motion, which ſuch a miotion 
neceſſarily requires : Tt is clear thar to 
the times and ſpaces of rhe ſeveral 
flowings atid ebbings of the'Sca there 
ought to 'be ade alſo the time of 
delay or of the ſlower motion, which 
ſles betwixr, the ſeveral fluxes and 
refluxes, Now' although that this 
interval may even by the eyes be 
"clearly enough perceived, yet becauſe 
the ſight of the eyes is often deccit- 
full, and the Tides arc often kept 
back ' or haſtned by the Winds, it 
wilt be the ſareſt way to compute the 
meaſure thereof by the daily retar- 
dation, Secing then that the Tides 
are tetarded every twenty four m—_ 
an 
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and come later by 48 minutes, it'is 
manifeſt thar ro the trime of &y 
flood there ſhould be added rwelve 
minutes, and as mich to-every ebb; 
fo that it follows cleatly that rHe'res 
rardarion of the Tides' depends  ndt 
on the*contfe'of the Moon, burthar 
it oughr neceſfarily to. beſo, by rea- 
fon of the motion which they have 
from the Sun. But how it ſhould 
come to paſs that by the ſame pro- 
portion and meaſure of time, the md- 
tion of the Moon ſhould alſo be r&- 
rarded, 1 think will fee ſtranye 'ro 
no body who knows thar the Sphere, 
which the Moon by her courſe de- 
ſcribes is elliprick, and 'that it muft 
therefore neceſſarily happen,that rhar 
oa ſhould appear to'move ſomtime 
aſter, and fome rimes flower ; ſlower 
when ſhe is fartheft diſtant, and fryift- 
er when the moves nearer ro us. But 
if any body ſhould further ask "for 
whar end needed fuch a motion'anfl 
ſuch a'retardation to be. ler him 
and learn from Sea-men whether 
affords them litrle advantage and 
comforr 
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comfort that they have in the Hea- 
yens a luminary, which with it's vari- 

+ bus countenance and motion does e- 
" very where ſo conſtantly and faith- 
Yally repreſent ro them the ſo yari- 
.ous changes and viciſlitudes of Tides. 
rg hep Moon therefore moyes nor the 
'Seas, but only markes the ſpaces and 
times of their motion, and is not 
the efficient cauſe, but as the Index 
and rule of the Tides which in ma+« 
ny places happen in the Sea. Nor 
48 this the only advantage (though 
great) which that variety of Lunar 
; motions performs to this our earth; 
ere are a great _ others that 
ſpring from [thence for the uſe of 
Mankind, which any man who is 
deſirous, may fully and clearly learn 
from the books ofAſtronomers, whom 
(if he pleaſes) he may conſult. The 
Moon was made by the great Crea- 
rour not that it ſhould rule and go- 
yern the Seas or carth, bur only ſerve 
$6 wait upon them2not that it ſhould 
be the cauſe, bur only the figne and 
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of the year, as the holy Scripturs at- 
firmeth, | | 
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CHAP. XIX. 


W hat 1s the reaſon of the encreaſe and 
decreaſe of. Tides. Li t 


T is fit we ſhould now give-the 

reaſon of that Tide which is com- 
monly called the monthly or Spring 
Tide, when it ſhouldMather be nam 
the fourtnight or half monthly Tide. 
For it does not abſolve it's period ag 
the Moon doth in a month, but eve- 
ry fifteen daystime.One week the Seas 
ſwell, and one alſo they fall, after 
the end of which time, they again 
recover their former level. They then 
who ſay that the Tides of the Sea 
increaſe and decreaſe with the Moon, 
are miſtaken, ſeeing that it is only 
ſo, one half of the month ; for'the 
other halt when the Moon waneth 


\ the Tides increaſe. Bur thar ir. r 


more clcarly appear ' that it” is-not 
the 
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the Moon which cauſeth fo difrenc 
motions in the Sea, we ſhall ex- 
plain the true caufe of this riſing 
and falling of the Waters.- And this 
- Isit, ent £ 
The earth in the ſpace-of twenty 
4our\k is wholly enlightned by 
the Sun ; but the Seas abſolve not 
their two fold ebbing and flowing till 
#durry cight minutes larer. The Sun 
then. is ſooner vertical to the ſame 
point” again, than the Seas by their 
\- aan agaÞ fill it up. Wherokane 
he motion of the Occan is 'for ſome- 
_ aimeicontrary ro this new motion of 
> -the Sun, and 5s thereby alinte rerar- 
6d." For the feventh part almoſt of 
#'s:\wifracts abares. But rwenty four 
Houres being again exſpired, and the 
Sun perpendicularxo the fame point ; 
#3 talt rcflax of the Sea will be for 
the-ſpacerof an hour and thirty ſeven 
'mhinuees comrary1o the Sun, fo thar 
mow. the courſe of: the Seas will be 
Sorce\mrcrrupted.' For the fourrh-part 
mad more of..it's motion or celcriry 
Btabared. Thr third day the Sca 
ot .  loſath 
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loſeth the halt ot: its ſwiftneſs. - And 
after the firſt day.is. over the thirg. 
part of. it's comairy only remains ; 
and. ſo forwards; .10 that by thow. 
much rhe reflux of, the Sea falls; later; 
by ſo much it grows weaker and rhax. 
even to the cighth day, when the Cur- 
rent and reflux fiſt, becauſe the times 
of them become even, and the moyion 
of rhe Sea alike with that Current. 
which the Sun does daily renew. For 
ſeeing upon that day he Sun is ver» 
tical to the ſame point, and the courſe 
of rhe Sea retarded whole fix hqures,. 
that. is'a whole cbb ; therefore twa 
Currents mecting with equal fotce;, + 
the contrary gorging with iv's contra» 
ry produce a tranquillity and calm. 
But that day being over, the Seas.2- 
gain begin ro flow, and cbb, .and be- 
cauſe the Sun-following Current: of 
the Ocean is by no. contrary Tide or 
reflux zgzerrupred, therefore the Ti 

daily augment , until that upon. the 
fifteenth. day they riſe to their higheſt 
pitch. And then again after the. man; 
ner that we have ſaid the Scagbegin 
to decreaſe. And 


/ 
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And this is indeed the true reaſon 
of the encreaſing and decreaſing of 
Tides which are obſerved all' the 
world over. From whence it is evi- 
dent that we need not forge any new 
motion'of the earth, or recur to oc- 
cultqualirics,” ſecing even the nature 
and'neceſſity of motion hath eſtabli- 
fhed this courſe. * And truly if there 
were only one - San-following Cur- 
reat which moved the Seas, ' Tides 
muſt needs ſwell ro a vaſt height, 
Therefore nature hath wiſely provi- 
ded againſt this, by making one con- 
trary motion bridle and repreſs ano- 
# ther, by the help whereof there is 
$ anequality ferled, and the .over-ſiwell- 
ing Scas again made level. - For if 
ſach a motion 'were continued but a 
few ' days, there would be no land 
which would nor be totally overflown. 
Andit-may be-cafily colle&ted thar 
the very tops of the Hills would be 
covered,” if we do bur calculate ' the 
meaſures of the Seas encreafing, 
Wheteore it is to me a wonder 'that 
among(t all rhofe- who haye written 


of 
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of mechanical force and power, there' 
is not one ( that I know of ) to be 
foand, who hath made any mention 
of the force of- Reciprocation, when 
not withſtanding by the help thereof 
vaſt weights might be 'remoyed our' 


_ of their place, and that in ſhorter 


time than by any other force wharſo-: 
ever almoſt. Let us take for an ex- 
ample of rhis the greateſt bells, or e-: 
ven laden Veſſels which Boys witlt 
hands and feet alone do eaſily and: 
{ſwiftly move. And I my ſelf have try-! 
ed by experience that raking hold of 
the branh or rather of a rope tied to! 
a Tree, great and old Trees may be 
pluck'r up by the Roots, and that-in 
a very ſhort time, provided that the 
Jirks of reciprocarion be exactly 'ob: 
ſcrved. 

Furrhermore it any be fo curious 
as to defire to ſce illuftrared 'or ſomes 
whar 'more clearly demonſtrated by 
ſimilirude or example, this compound 
motion thar is now accelerated 'and 
by and by again retarded, I think they 
may be eaſily ſatisfied. Ler them 


ſup- 
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ſoppoſe then 2s v1 this figure a circle 
execed 1. O, V.,iwhich Tour and 
wenry honres Whizleth round, let this 
have-a certain phajat O., which by it's 
approach, glghe without agy contrarr, 
may . mayg7.the pendiculum A. K. 
which 44 > xo be {o-logg that 
' inithe' ſpece.et fix houzes//it may 0- 
verrua the quadrant! of /the circle. 
Bur: þecauſe the moriqn. of the pen- 
dulym-is,nog gaiſform,  byt the aſcenr 
in'the-cnd: agd the; deſcent! jn the be- 
ginoing is ſlower than - it's. middle 
courſe ; let us/add to every -yibration 
that is ro eyery fix houres, gwelve mi- 


 "muites according' ro what, we have 


ſaid. It will -therefore come to paſly 
that -whilſt the pendulum accompli- 


ſhes four vibrations or two recipro- 


cations, the circle will not only tul- 
' Gll-it's compaſs, byt will likewiſe anti- 
ticipate the-mation of the pendu;jum 
48 minuces. ; Pherefore the moving 
int-at O. the ſecond day-will mect 
pendulum at B. which -hayiang now 
lot ſome part of it's motion, will bur 
Wwing r0 (b), apd having finiſhed other 


four 
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ſour vibrations it will meer the mo- 
ving point in C., from which it will 
fall offas far as (c) the day following 
the moving point will come to D., 
and then the pendulum will be moyed 
from D. to (d), next day from E. to 
(ce), and afterward from }. to (t ), 
the ſeventh day that point which 
moves being advanced to G., then 
will the excurſion of the pendulum be 
limited by G. (g), four motions of 
the pendulum being again paſt, that 
is, on the cight day the moving point 
will be in H. ; and then becauſe the 
force of the moving point and the 
pendulum is equalled, either the mo- 
tion will be very ſmall ro wit from H. 
to (h.) or none at all, the pendulum 
reſting in the middle,that is, in a per- 
pendicular. And hitherto the motion 
of the pendulum loſes ſome part by 
the occourſe of the moving point. Bur 
now the ordcr is contrary : bor as in 
the former ſwingings the morion of 
the penduſum was day by day more 
retarded becauſe of rhe occourſe of 
the mccting point, fo in theic that 
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follow, which begin after the cighrh 
day, the farther that the moving point 
falls off from a perpendicular, the vi- 
brations of the pendulum are quick- 
er and longer. For the contrary mo- 
tion being raken away, the point does 
not follow any morc, bur goes before 
the motion of the pendulum. And 
what ſpaces it had formerly cut off 
from the ſeveral vibrations, does now 
add and reſtore as many. And the 
reſt, or that leaſt motion which the 
perpendicular cuts, being over, and 
the moving point advancing to (g); 
thither alſo the pendulum 1s forced, 
which in it's ſecond turn not claſhing 
with, but cqually for ſome ſpace pro- 
cceding with this point, is not (as 
before ) cut ſhort ot fourty cight mi- 
nutcs, but daily by ſo many advanced. 
So that the moving point being in (t ) 
the pendulum rcachcth as tar as (g.) 
And by a like proportion advances to 
(t.)(c.) (d.)(c.) and (b.) ro theſe 
ſeveral-ſpaces diverting it's courle. 
Then upon the fiteenth day when 
\:e penduſum is raiſcd and adyan- 
, ced 
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ced to (a.) ar laſt it makes it's long 
elt reach and compleats it's per; 
od ; and then again the courſe anc 
recourſe of the. pendulum according 
to what we have ſaid is Ieilened by 
degrees. 

Burt although for clearer examr les 
ſake we have here deſcribed a pendu 
lum that moves through a wi 
quadrant of a circle, I would have 
on body therefore think, that ſuch 
a ſpace 1s neceſſarily required to make 
this period juſt and unilorm. For let 
the meaſure of the pendulum be whar 
it will, and the Seas that are moved 
of what extent ſoever, provided they 
do move ; the ſame order and mea- 
ſure of reciprocation will always con- 
rinue. 

Furthermore I would have no man 
imaginc thar this compound motion 
ſures more to pendulum's,than to fluid 
and continuous bodics. For let a man 
fill/an oblong veſſel with water, and 
at firſt let him make a unitorm reci- 
procation, and afterward introduce 
another motion, which in duc time 
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and place may either follow or pro- 
ceed the former, he ſhall find the ſame 
viciſlitude of acceleration and retar- 
dation, which will appear from rhe 
fides and the mutant bodics ſo much 
more conſpicuous,as the veſlcl is long- 
er. And indeed ſuch a motion of 
water will ſomewhat more exactly 
repreſent the Tides of the Sea, be- 
cauſe that there is no need thar the 
moving cauſe thould change places. 
For ſeeing that the body of water fills 
the whole Velſlcl or Channel, that 
double motion whereby the whole 
body of it is affteted may be made 
in any any point thercof, provided 
that at any one and the ſame time we 
{ſtir not the Water. Bur fince the 
Pendulum fills nor all the ſpace where- 
in it moves, bur poſleſics only one 
point thereof, it is neceſſary that 
the moving cauſe likewiſe move, 
unleſs we would ſuppoſe ſuch a Pen- 
dulum, that in performing, it's reci- 
procations, together with it's orb 
turns round. 

Let us then conclude that fo diffe- 
rent 
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rent Viciſlitudes as are theſe which 
are to be found in the Tides of the 
Seas, can neither be underſtood nor 
demonſtrared but by ſome compound 
motion, which by rcaſon of that that 
it is mix't and compounded, does ne- 
ceſlarily require that it ſhould ſome- 
time be accclerated and ſometime re- 
tarded, So different an effec cannor 
cannot be produc'd by a ſimple cauſe. 
That I may theretore in a tew words 
make an cnd, I aftirm that the Tide 
whereby the Seas encreaſero rhe 87h 
day,and fall again to the next eighth, 
comes trom no other cauſe bur rhe 
different occourſe of rhe Sun and O- 
cean, And that the Tides are increſed 
and accelerated it the Current for- 
merly made by the Sun agree with 
the freſh ſupervening Floods, and 
that they are again retarded it the 
poſteriour motions claſh with ths for- 
mer. 
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CHAP. XX. 


By wvhat means and with what in- 
tervals, are the motions and Tides 


of Seas advanced. 


, JE have already explained the 
principal and (in ſome ſort) 
univerſal motions of the Occan, and 
derived the cauſe ot all trom the Sun 
alone, and thar the Seas which reach 
far South and North would be dead 
and without motion, it they were not 
affected by the ſame Current. Bur yet 
we muſt not think that Water how 
fluid ſocver it may be, is ſo ſwitt that 
it can from the middle Zone in ſo 
ſhort a ſpace and ſo few hourcs come 
poſting hirher ro us, bur thar the O- 
cean being continuous, and the Scas 
mutually touching one another, it is 
only the motion that continucd, Thar 


vertue is on all hands communicared . 


by contract.So that theShores moſt re- 
mote, provided that they receive 
without impediment or obſtacle the 
acccls 
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acceſs of any gxeat Ocean, have at 
the ſame time their Tides. Thar this 
may be the more caſily undcritood , 
we ſhall mcaſure the Tides accor- 
ding to the courſe of the Moon ; not 
that thisPlanct by ir's influence moves 
the Seas as we have already ſaid ; but 
for cultoms ſake, and becauſe the O- 
cean as to it's daily retardation, in 
it's motions anſwers to the motions of 
the Moon. 

When therefore the Moon about 
three hourecs atter ſhe hath paſſed the 
Meridian, is South-Weſt, it is Tide 
on the Shores of France, Portugal 


. and on all that coaſt of Africa which 


reacheth from the Streights of Gi- 
bralter to the Cape of good hope. Bur 
that in ſome places, as at Cape Blunco, 
Szerraliona, and on ſome of the 
Shores of Guyznee and Congo, the 
Tides happen later, the reaſon is not 
obſcure, tor there as in many other 
places, banks and beds of Sand retard 
the approach of the Occan, 

Burt that on the other hand upon, 
the Shores of $p.1zn which reach from 
N 4. the 
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the Streights of Cadzz as far as Al- 
garbia, the Tides: make ſomewhat 
ſooner. (For immediately after the 
Moon has been in the Mer:41un in the 
parts nearer to the Streights the Sca 
is full;) there ſeems no other reaſon 
to be given, but that the bloods 
(whercot we have diſcourſed)) com- 
ing out of the Mediterranean Sea 


ſerting conſtantly towards the coaſt of 


Spam, and which are conſpicuous to 
all Navigators, mecting with the 
Occan raiſe it's ſurtacc, and accelerate 
it's motion. Therefore in the mouth of 
va the Tide makes an hour ſooner, 
bur in the Streights themſelves above 
two. For an hour after the Moon 
hath been in the Mer:4:zau and even 
2 little ſooner, the Sca there is tull. 
Bur the reaſon is tar otherways in 
other Friths, Bay's and mouths of Ri- 
vers by reaſon of rhe frequent impc- 
diments of land which retard the 
courſe of the Occan, At the outmolt 
and moſt Wellern Promontorics of 
France it is higheit Tide about three 
houres atter South Moon, Then the 
farther 
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{farther the Ocean runs in into the 
Channc!l that lycs betwixtB-ztain and 
France, the later are the Tides. So 
that in the Streights betwixt Dover 
and Ca/.1z5,high Tide is twelve houres 
latcr: upon the Shores of Flanders, 
Zealand and particularly in the 
mouth of the Maeſe, it is again re- 
tarded, ſo that at Koterdam it is full 
Tide three houres after Sourh Moon 
to wit twelve houres later. And before 
that the ſame Tide reach Amſterdam 
twelve houres more are expired, ſo 
that the people of Amiterdam have 
one and the ſame Tide thirty fix 
houres later then they who live on the 
Shores of England and France that lye 
open to the Ocean. 

There is a greater retardation yer 
in Rivers. At the mouth of the Garon 
the Tide 1s three houres after the 
Moon hath paſt the Mer:4ian. And 
the ſame Tide comes twelve houres 
later ro Bouwrdeaux. But at theTown of 
St. Macay the Tide makes not till 
eighteen houres after, ſo that for 
every German league, the Tide is al- 
molt retarded an hour. And 
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And theſe are indeed the Tides on 
the coaſts of Europe and Africa 
which are all occaſioned by that Cur- 
rent of the Ocean which is contrary 
to the Sun, or at leaſt obliquely 
thwarts it according as the lands 
and Shores do lye. Now ſeeing the 
Weſtern coaſt of America does lyc in 
the ſame manner, as the aboye named 
Shores of Europe and Africa ; the 
ſame is likewiſe the manner of their 
Tides. The Moon being therefore 
South-Weſt, it is full Sea upon the 
Shores of Chile and Peru. Bur on 
the oppoſit Shores,as the Tides, ſo are 
the times far different ; for on the 
coaſt of China, Tunchin, at the Ile 
Formoſa and elſewhere in that Sca, it 
1s tull Tide when the Moon 1s South- 
Eaſt and North-Welt. 

Upon the Shores of Fl/oridu , Vir- 
£1n:a, and new Holl:nd, it is likewiſe 
higheſt Water when the Moon is be- 
tween South and Eaſt. For the ſame 
proportion that the Weſtern coaſt of 
America bears to the aforcſaid Shores 
of China and Timchin, the ſame alſo 


does 


the Seas and Winds. 139 


docs thole of Europe to the oppoſirt 
lands of America, 

Now that we may attain to a more 
diſtint knowledg of theſe motions, 
firſt we obſerve, that we mult nor rec- 
kon the begining of the Tides which 
every where happen, from the new or 
full Moon, bur trom the quarters. For 
ſeeing that all motion begins from 
reſt, and that the leaſt, or no motion 
at all is perceived when the Moon is 
in the quarter ; it is maniteſt that 
the period of Tides is comprehended 
within that ſpace that reacheth from 
one quarter to another. Bur becauſe 
that berween the quarters and the 
new or full Moon there paſſcth an in- 
rerval of ſcven days and a halt, and 
t2e Tide in the mean time is re- 
rarded fix houres, we muſt ſub- 
jiract that ſpace, that we may have 
rc begining of rhe morions of the O- 
CCal. 

Therciore upon the coaſts of Eu- 
rope and Africa, where the greateſt 
Tide at new and full Moon happens at 
three of the Clock atter noon, it is 
clear 
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clear that the firſt morions did begin 
at nine of the Clock betore noon , 
that is above three houres betorc the 


Sun reached the Meridzan. Now it 


we purſue rhe fame Tide, which with 
the Sun-tojllowing-Current ſers Welt- 
ward, we ſhall tind by experience, 
that about an hour and a half later 
it comes to that promontory ot Zra- 
fi which juts fartheſt out to the Eaſt, 
And as the Current of rhe Occan ad- 
vanceth farther Weſtward and arrives 
at the River of Amazons, and at 
Guyana, the Tide will likewile follow. 
For when there at full Moon it is high 
Water at ſix of the Clock, at the 
quarter it muſt needs happen fix 
houres ſooner;to wir at twelye, Morc- 
the Current of the Occan ſetting 
Northwards to the Bahamean 
Streights, Florida, Virginia, and new 
Holland, the Tide likewiſe accompa- 
nics it ; and becaulc ar new and tull 
Moon as the Shores are ncarcr or 
more diſtant, the Tide happens at 
cight or nine of the clock, it 1s mani- 
telt that at quartcr Moon it happens 
at 
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at rvo wo or three, and in ſome pla- 
ces allo later. 

From hence may be drawn a ſolid 
argument, thar bcrween the Tides that 
wath the European Shores, and thoſe 
that happen on the oppoſir coaſts of 
America, there is the difference of 
almoſt ſix houres, and that therefore 
when in theſe Shors there is the great- 
eſt Hood, in thoſe others there 1s 
loweſt ebb, and contrarywile. 

And the ſame is courſe of the Pacz- 
fick Sea, for ſecing that at three of the 


clock in the afternoon at the new and 


full Moon the Sea ſwells higheſt upon 
the Shores of Chile and Peru and 
that at nine of the night, the greateſt 
Tides are iound to be upen the op- 
poſit coaſt of China and Tunchin ; it 
is clear that at the quarter, the Tide 
wiil happen on the coaſt of Chz/e and 
Peru at nine of the clock in the mor- 
ning,bur in the oppoſit Shores at three 
attcrnoon 


” 
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CHAP. XXL. 


That there is a true motion of the 
Air, and that the Air obſerves the 
ſame rules in it's motion as the Wa- 
ter doth. 


T is vulgarly believed that there 

is nothing more unconſtant or un- 
ſetled than the Wind. And the (truth 
is) if weran over theſc things which 
an infinite number of Authors haye 
wrote of the nature and quality of 
Winds, we can hardly be of any 0- 
ther cpinion. For what we read e- 
very where upon that ſubject, is fo 
empty and frivolous, that if any per- 
ſon greedy of knowledg ſhould ad- 
dreſs himſelf to the books of Philoſo- 
phers, he would leave them a great 
deal more ignorant than betore, Who 
can hear them affirm without laugh- 
ter, that Eaſterly Winds are dry, bur 
Weſterly, moiſt: and again that the 
North Wind is high, but the South 
wind low ? Is not this without any 
ac- 
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acquaintance with nature blindly to 
play the Philoſophers in a ſtudy ? But 
waving what other men have ſaid, let 
us ſee if we can propoſe any thing 
more certain our ſelves. 

Seeing then that the Air is the ſab- 
jet of Wind we will begin with ir. 
We juſtly reject the fable of the four 
elements as many others done, and 
belicve that the Air is Water or a di- 
lared humor every way extending it- 
ſelf according ro the rule of equi- 
poiſe or ballance. Which although 
it may be produced from Lakes, Ri- 
yers, Snow and elſewhere, yet the 
principal ſourſe of Air, are the Seas, 
and that ſo much the more, by how 
they lye more under the Sun. There- 
fore in Countreys that are either roo 
dry, as the middle of 77474, or too 
remote from the Sun, as under both 
the poles, there is cither rarely, or no 
air at all ; except what comcs trom 
other places. Ir is likewiſe clear that 
the Sun by rarifiing and dilating of 
moiſture raiſes divers motions. And 
it theſe morions be caſy and gentle, 
they 
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they are called Gales, it more vche- 
ment Winds, and if vcry rapid and 
boiſterous, Storms or Whirle-Winds, 
and this alſo (if I be not miſtaken) 
is by moſt men acknowledged. 

Now ſecing every motion of the 
Air produceth Wind , we ſhould bur 
looſe time to explain the manner how 
Air can be moved Though any one 
may reckon up a thouſand ways of 
railing Wind, yet for all that he ſhall 
not be able ro know trom whence they 
come, whether go, and by what rule 
blow ; theſe general Winds which art 
ſer times and places move the Seas, 
refreſh the land, and convey to us 
our natural breath _ without which 
we could nor ſubſiſt, Wheretore they 
who explain the riſc of Winds by the 
motion ot a Fan, ſhow nothing clſe bur 
this, that the motion of the Air cau- 
ſes Wind. They who endeavour ro 
give the reaſon of Winds from braſcn 
ZEolus's (as Vitruvins calls them) 
or Wind Balls, only prove that hu- 
mour dilated , and flowing out of a 
larger ſpacc through a narrow hole 
moves 
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moves moſt ſwiftly. They fay ſome- 
what more that think they can de- 
J clare the original of Winas this 
) experiment, that if in a cloſe Cham- 
ber you kindle a Fire, the incloſed Air 


e "| will rarify, and open the place, anto 
ſ which the Air without will with a 
y whiſtling noiſe enter by the chinks 
0 and ſeams of the Door and Windows. 
f Altho the ſimjilitude be fit ro prove 
| that the Sun does with his heart and 
rayes rarify the Air, and cauſe other 
: Aar from all hands ſucceed into the 
c place of that which was raritied, 
: which by ir's motion raiſes Wind ; 
= this reaſon is more proper to il- 

uſtrate the manner , how Whirl 


Winds and certain ſudden Guſts ha 

> pen on Shores, and ſometimes in 

: middle of the Ocean, than to demon- 
. 4 ftrate that univerſal courſe of the 
| Winds which accompany the Current 
| of the Water, and does ſurround al- 
| moſt the whole World, We muſt al- 
| together take the ſame courſe to find 
| our the cauſe of this, which we did 
in explaining the E_ and Ticks | 
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of 'theSeas, For as in ſearching out 
rhe beginning, of "Tides, we told you 
that rheſe places are not to be con- 
fider'd where the Seas do moſt ſwell; 
bur thoſe where firſt they are percei- 
ved ro move, fince all motion begins 
from reſt, 'and cannot of a ſudden at- 
rain it's greareſt ſwiftneſs ; my opini- 
on 1s, that the ſame is to be done in 
inquiring into the original of the uni- 
verſal Wind ; nor ſhould we take no- 
tice where it is that rhe courſe of rhe 
Winds is moſt violent ; bur conſider 
the original where they began to 
blow: Since then we have ſufficiently 
made appear, that the Seas and cit- 
cumbient Air in'the Torrid Zone do 
by a like progreſs always trend Weſt- 
ward; and have 'morcover declared 
'the manner, from whence it may be 
manifeſtly learned why the Seas moye 
ſo; I think it nor to be doubred, but 
that the ſame reaſon ſhould in like 
manner take place in the courſe of the 
Air, and thar fo much therather,that 
the Air being lighrer than! water, is 


more ready for motion. . For the Sun 
v\ d1- 
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dilates the body of the Air, andraiſes 
it's ſurface higher. Now leeing that 
motion precceeds from higher to low- 
er, and thar the ſurface ro which rhe 
Sun is, or lately, beforc was yertical, .. 
is higher, the , courſe and fall of ir 
mult be neceſ{arily Weſtward, which 
though in the begining it be ſmall, 
yet it increaſes. more and more by 
progreſs, as we have before illuſtra- 
red. | 

Having now ſet down that primary 
motion whereby the Air that is under 
the Sun is affected, let us now race 
it's progreſs : And therefore what we 
haye ſaid ro happen in the Occan of 
the Torrid-Zone, happens alſo in the 
Air. In the ſame manner and almoſt 
in an.cqual courſe, both haſten ro the 
Welt. Nor nced we inquire whether 
the Current of the Waters hurry with 
it the Air that is over it, or that the 
motion of the Air move the Seas ; 
fince that the rayes of the luminary 
being propagated in an inſtant, at the 


ſame time, though nor in the ſame 


mcaſure both Elements (as*they call 
L 3 them 
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rhem)t&eive the impreſſion. As long as 
they ate both in the ſame caſe,ſo long c; 
with equal pace almoſt they halten ro Fi 
their mark, and murually incite one | -þ, 
anorher. It is truc indeed, rhe motion {c 
of the Air is ſwifrer in the begining ; {e 
bur we mtilt conſider that heavy bo- v: 
dies do by ptogrefs acquire greater at 


encreaſes of motion, ſo that ſometimes mw 
it falls onr that the Current of the at 
Waters is ſwifter than the Air, al- fi 
though that the ſame thing may alſo Þ x1, 
proceed from another cauſe. Yer for c: 
the moſt part the motion of the ti 
Winds is more rapid than the Cutrent 7 


of the Seas, and indeed though there a 
were no other reaſon +; it ſhould " 


be ſo, this alone were fufftcient, that I 
the bottom of rhe Seas on which they ? 
move being very unequal, retard rheir E 
courſe; when on the contrary, the |. 
Winds ſide upon the ſmooth tace of n 
. the Waters. - 
But when the flux 'of the Ocean is { 
ſtayed by rhe Sun-foſlowing morion , A 
as at Bra/4l,or apon the Eaftern coaſt c 
of Africa, or other Shores of the 


Torrid 
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Torrid Zone, which receive from the 
Eaſt the. Floods of great Seas, the 
caſe of. the motions become different. 
For -where the Sea bears with a full 


fore) to the South or North. But 
ſeeing the Air that is over it and ad- 
yancing therewith , ſtrikes not againſt 
any. impediment objeted ; for the 
molt part it cantinues it's motion, 
and for ſome, ſpace adyanceth right 
forwards, blawing upon the oppoſir 
Lands. And from hence ſpring theſe 
comfortable gales which in the day 
time refreſh Braſil, Madagaſcar, and 
che Eaſtern parts of Africa, and with 
a breeſe of Sea-Air qualify the (other 
ways) cxcelſi;ye heat. For common- 
ly three houres after Sun riſing , that 
is about nine of the clock, a conſtant 
Eaſt Wind begins to breath, which 
laſts till three or four in- the after- 
noon, Bur after Sun ſcrting the Air 
returns to the Sea , and makes place 
for the land Winds, as ſhall be $954 


eh it declines ( as we bave ſaid be- 


after apron But the Wind or 
courſe 0 


the Air that deviates from 
L þ the 
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the ſtrejght courſe, to] wir, which in 
ſome part thereof is by the mo- 
tion of the Ocean carried of fome 
part of the. one or other Shore, ir 
tollows the fame motions of the O- 
cean {0 long as the form of the Shores 
is the ſame.” Bur if it happen that 
they are crooked ,* and do ſideways 
receive the Current of the Warters, 
then it may again happen that ſome 
part of the Air take another courſe, 
and advance fſtreight forward, and 
this will be ſo if the Shores be plain, 
and that no riſing of Hills reſtrain 
the progreſs of the Air. For we mult 
know thar as the Currents of the Seas 
are bounded by Shores ; ſo the courſe 
of the Air is terminated by Moun- 
tains; nor (as I conceive) is there 
any thing that happens to the one 
which agrees not with the other. It 
a man, that is an aireca] creature, 
could ſubſiſt alive above the Air, and 
that the motion of the Air were as 
diſcernable as the Current ot Waters, 
he would ſce the ſame viciſfſitude of 
Ajrcal Tides upon the ſides and we 
0 
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of Hills and the ſixeights 'of Moun- 
tains, as now are perceived inthe Sca., 
The high and contintied ridges of 
Hills would appear ;like Shores, but 
lone and ſeparated, Mountains, .as re- 
ſembling divided 1{lands. 


» wat 


— 


CHAP. XXI, 
A motion of the Air contrary to the 
Sun explained. 


E have before explained the 
Current of the Seas thar is 
contrary to the Sun, which on cach 
ſide hems in the middle Current of 
the Ocean, And we took notice al- 
ſo, that not only the Water but like- 
wiſc the Air is affefted with this mo- 
tion, ſo tat in the remperate Zones, 
this allo in a conſtant courſe ſets 
continually from Welt ro Eaſt. 
Now as this motion of the Scas 1s 
rellorative of the former, when have- 
ing abſolvcd it's circuit, it doth per- 
pertually refound new, or rather the 
ſame warers ; ſo likewiſe does the air 
always ſuccced to its felt, and from 
he cach 
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cach fide breathing in again, makes 
up the vacuity or lower level. The na- 
ture of both does fo fully reſemble 
each other, thar I'know not ſo much 
as one thing wherein they difter ; 
eſpecially-in the middle Ocean, where 
the Current of the Seas and Winds is 
always the-ſame. If the Waters flow 
foftly, the trade Wind is likewiſe ſoft, 
and almoſt inſenfible.” If by a Storm, 
Whirlewind or Flurrie, the Seas arc 
enraged, or whirled about in a round, 
the lame motion alſo is perceived in 
the Air, and although in Srreights and 
ypon Shores becaule of the apparent 
inconſtaacy of the land Winds this 
ſimilitude does not always agree ; ne- 
vertheleſs in theſe Friths. os ; on theſe 
Shores, where the motion of the Seas 
and Winds is contrary to the Sun ; 
there happens no remarkable diffe- 
rence, and that but very ſeldom, and 
of ſhort duration. Therefore on all 
the Coaſt of the Northern America, 
that is oppolit to the o_—_ Shores, 
Eaſterly Winds are almoilt unknown. 
There, for the moſt part in Summer 

E+ blow 
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blow only South-Weſt Winds, and in 
the Winter North or North-Weſt. 
For as the Seas ſo in like manner the 
Air and Winds do nor beat againſt, 
bur fly from the Shores of Florida, 
Virginia,'New-Holland &c. But the 
contrary happens on the coaſts of 
—_ , Whuther almoſt perperually 
that Sun-contrary Current of the Seas 
and Wind ſetreth. And therefore it 
is no wonder that on the coaſts of 
France, Britan, Holland, and Sparn, 
which lye open to the Ocean, for rhe 
moſt parr of the year Weſterly Winds 
blow. The ſame happens in the Sea 
which waſheth the Northern parrs of 
China, where there are never, or bur 
very ſeldom, any Sea Winds, which 
blow almoſt perpetually in the oppoſir 
Shore, to wit, on the coaſt of North- 
America. | 
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CH A P. 'XXaILL 
| \ »The Annual motion of Winds. 


of ,the middle tollows the Sun, 
and the-other is contrary:,,, We, haye 
thown likewiſe another, which is the 
cauſe that the two fore-yamed mo- 
tions do ſometime decline to the 
South, and ſometime to the North. 
Neither in this does the condition of 
the Winds differ from the Seas, For 
as theſe for.the ſpace of ſix months 
incline couthied and the other fix 
months Norchward , ſo likewiſe are 
the-Winds carried, whereof the ſame 
viciſſirude and change happens al- 
moſt all the Ocean over. Nor is this 
to be obſerved in the Sea alone, bur 
alſo (though not ſo conſtantly) in 
many parts of the land, Some days 
after the Summer ſolſtice the Winds 
begin to blow from North and North- 
Welt. Burt after the Winter, the South 


and South-Eaſt come, thongh ſome- 
what 


Ben theſe two motions, . where: 
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whar later. The Trade Winds which 
happen in the Mediterrane:mSca,ſuch 
aS the Levants and North's, do ſuf- 
ficiently you this. Nor is it other- 
wiſe in Per/ta, -Ind;z, Merico, and 
other Countreys of” A/#z and Ame- 
rica. And cven in the maldle of Aﬀfs, 
frica, it there be any Winds/furring,, 
when the Sun is inttheNorthern fignes,. 
they blow irom South or South-Ealt ;, 
and when he is again in his (Southern 
progreſs, the North and North-Weſt 
wind take place. To be ſhort,what ever 
part of the World we go t@, whether in 
the Northern or Sourherntemiſphere, 
we ſhall find that not only great Seas, 
but alſo the middie tracts of great 
Continents, if there be no;mountains 
to hindcr, do for the moſt- part one 
half of the year-receive Winds that 
blow'trom the South, and the other 
half from North. 
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CH AP. XXIV. 


Concerning land Winds, their cauſe 
and Original. 


Eeing that there is no Country in 

- I the World which the Occan waſh- 

eth, from whence Winds do not ſome- 
times breath,and that in many and al- 
molt all the coaſts that lye near the 
Sun, after Sun-ſerting rhe Land-Winds 
do conſtantly and perpetually begin 
to blow ; a great many have belieyed, 
that all Winds wharſoever ſpring from 
the earth, and are land exhalations. 
And although they had betore their 
eyes vaſt Occans from ſuch effects 
might have been eaſily deduced, yet 
they rather choſe ro fly ro (I know 
not what) holes, Hills of Snow, lit- 
tle land Brooks, and Subterranean Ca- 
verns ; as if the dry Earth and Rivers 
that often fail, could ſupply greater 
matter for theſe Aireal Floods, than 
the incxhauſtible Fountain of the O- 
£ean. They thought that their opi- 
nion 
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hion was ſtrengrhned, by: this. argu- 
ment, that upon Shares and places 
near land, the Winds are- obſerved 
more violent than in the middle of 
the Ocean, 

Bur I am ſo far from believing thar 
moit Winds axe the off-ſpring of the 
carth, thar I think theſe very Winds 
which are called Land Winds, take 
not their original from thence. We 
have explained the manner how that 
the Air or difared humouc breaking 
in upon the earth, does produce the 
Sea Wind. If this be admitred, which 
mdeed neither can nor _ to be 
denied, it will neceſſarily tollow, that 
the Sun being ſer, rhat is the cauſe 
which did dilate the body of the Air 
and Sea, ceaſing, both theſe hu- 
mours muſt ſerrle, and the Air 
return back ro irs own place, and 
ſo by its motion produce theſe 
Winds which are called Land Bree- 
ſes. 

Now the reaſon ſhould not appear 
more obſcure, why that this motion 
of the Air or Wind is ſometimes mor2 
violent 
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violent in places near the Shore than 
in the middle-of the Sea,. than that 
the Tides are more” impetuous upon 
the Shores than .in the open. Occan. 
For what happens to the Sea when it 
Hears againſt the Fhores; the ſame 
likewiſe happens to the Wind,”/provi- 
ded - that the- nature :of the Lands 
which receive the courſe of the Winds, 
be the ſame with” that of the Shores 
which are overflown by the Ocean. 
If therefore the Shores riſe with high 
Hills, which the conrſe of the Sea-Air 
cannor ſurpaſs,the Air is reyerberated, 
and occaſions great Winds, and_ even 
often Storms and whirle-Winds, el- 
pecially about the time of the Equi- 
noEtial, when the force of the Seas 
and Winds is moſt impetuous. 

And this is the rrue cauſe of theſe 
Winds which are calied Land Winds, 
from whence is maniteſt thar they are 
much miftaken who have judged that 
the Winds which about the evening 
blow back again from the land, do 
fpring trom thence, becauſe that atter 
Sun-ſerting there are» more vapors rai- 


ſcd 


the' Sets and Winds. dg 


fed trom'the Land thih our of the Sea, 


"ſeeing (as they ſay) the Earth retains 


the heat *Wherewirh it” hath been aft- 
feed longer than the Sea. Bur there 
is no body howmuch ſoever heated, 
that aiter the Fire or Heat which di- 
fatcd the humour being removed , 
does not '1mmediately ' ceaſe to ſend 
out' any vapour, and does not by 
degrees contraCt it elf into a _nat- 


[rower ſpace. Befides, it is not true 


that the Farth does ger retain the 
hear imprefled by the Sun, than the 
Seas. For fecing that the heat pier- 
ces not above a foot deep or firtle 
more into the Earth,” as it ſooner re- 
ccives, ſo hkewiſe it ſooner looſes 
the hear than the Seas, which being 
many times of a valt depth, do not 
grow warm untill rhey be all alike 
heated. And though the bottom of 
the Sca is not altogether ſo warm as 
it's ſurface, yer it 1s known by 0- 
ther experiments as well as that-of 
divers, thar the tops of the Wa- 
ters are never hor, but that the low- 
cr parts are likewiſe lukewarm, In 
a 
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a:word, that all doubts may be re- 
moved; this one thing is. ſufficient, 
that when Winter ſeizes the land, and 
binds up every thing with froſt, they 
who at that time are out at Sea, feel 
{ſtill Hear and Summer on the Ocean ; 
ſo that Winter arrives at leaſt rwo 
wonths later at Sea than at land. On 
the orher hand when the cold. de- 
parts, and heat again viſits the land, 
the Seas ſtill continue cold, ſo thar 
they who in the months of May and 
June pur out from land ro Seca, think 
themielves often carried from the 
middle of Summer almoſt into the 
middle of Winter. 


CHAP. XXV. 


That in the Torrid Lone the. Sea 
Winds are cald, but the land Winds 
exceſſruely hot. 


Rom what we have faid in the 
former Ce we ir may be clcar- 
»4 þ 


o0d, whence it hap- 
pens 


enough under 


eo 
. 
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pens that, the Winds which. in, the 
Spring time blow from the -Sea_are 
colder than thoſe in Autumn, 'or c- 
ven in. the begigning of Winter come - 
from thence. .. So that it. is not. much 
to: be,wondred at, that Theopbraſtus 
, I EET: : DA Wh.4 

and others believed the Seas fo be 
hotter. .in Winger; than, in, Summer, 
ſince it is known by experience that jx 
the Torrid as well as. other, Zones 
there. 1s often as much warmth to. 
found when rhe. Jun is at great of diſ- 
tance.as When he'1s YN Bur ſce- 
ing that there.occur ſome | iffercnce 
berwixt theſe Contreys hag is in he 
Torrid Zone, and ethers wy in 
Temperate or cold climats; and that 
the varicty, is.not ſmall thax. 15.0ccar 
tioned from the; point. from whence 
the Scas flow, it will be _conyenignt 
to ſhow the manner whereby we.may 
not only probably bur even infa}PIy 
determine of the {tate & temper of. all 
Countreys almofl, as to heat and cold, 
Secing then thar the condition'ok the 
Air docs for the moit part depend an 
the Winds, and that they follow the 
M Current 
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. Curtetht and motion of the Seas, ir is 
6 alt ther conſonant thar this being 
- known according ro- what we haye 
* diſcourſed of,. the'ruſe and manner of 


een which cirher infeſt or cheriſh 
th ſhould hkewiſe be under- 


"pts 


; mhakore wharſoever Countreys or 
c Iflands which 'in the Torrid 

; xceive” the Flood of rhe Sea 
from the Baft, when otherways they 
wauld'p ve inhabitable, are by the 

: Sea ſts fo coolled, that they 'be- 
el "nor -only habitable, bur alſo 
rate: Such arc particular. 

f 18 Ac Mada aſcar. There, 
which allay rhe hear, 
blow fort from -ninc of rhe 

' <lock'in*the'mpriving ;/ unril three or 
tour” bf rhe Afternoon. Bur the rea- 
front whar hath heen ſaid before, 

is &v{dent why the Eaſtern coaſt of 
Hfric ca which alſo lyes in the Torrid 
'Z0n6, thjoyes not"the fame remper 
aridſcafon of Weather. For all thar 
"Fhore''receives the Current of the 
beating Occan obliquely and nor in 


a 
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> my kn ws 1  —_ 


the Seas and Winds. 163 

a direct courſe. And although it were 
not ſo, yer there is another reaſon that 
hinders, to wit, that except that the 
kingdoms of Qu4/loa, Mombaſa and 
Melinda; the other -kind of Coun- 
treys of Africa area dry and alto- 
gether thirlty land watered by no Ri- 
vers. The ſame is the cpndition- of 
the coaſt of Ara4za, which though 
ir be termed the [Happy] yet is ſo 
dry that it hardly affords Rivers e- 
nough for drink. We may then con- 
clude that all rheſe Countreys that lye 
betwixr the Tropicks,and that are re- 
freſhed by the Eaſtern Gales of the 
neighbouting Sea,if they be not deſti- 
rure of Riyers,or that high Mountains 
intercept not the Sea-Wind; are juſtly 
to be reckoned moſt fertil and tempe- 
rate. 

But the condition of thofe Cgun- 
treys in the Torrid-Zone which have 
the Sca-to the Welt, is very tar Hſe 
rent. For ſeeing (as we have ſaid) 
they receive no Wind from the Welt , 
bur are wondertully ſcorched by thax 
perpetual Eait-Wind, which rains in 
' M 2 all 


. 
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all the Torrid Zones, and is to them 
a Lafid-Wind,and therefore moſt dry ; 
ir miſt '\neceſfarily follow that. theſe 
Countreys are miſerably barren and 
almotlt inhabitable.. tor example les 
us take all the Weſtern coaſt of Afﬀri- 
ca, to'wit, the kingdoms of Gualata, 
Arguin, Hoden, Genehoa, the Coun- 
ry of the Jaloff"s, almolt all Guynnee, 
Benin, ard my other provinces 
which arc parched with ſo great hear, 
that it You ſaw the.inhabitants, you 
you would think they came' our-of a 
Chithney,. and that” you did! nor” be- 
hold' Men, but Sprights or Skeletons. 
It- 48 - by 'moſk! certain” experience 
Kiibwn, that-inſome places 1n theſe 
Conntreyb-men fuffer ſo much hear, 
that the Very Tpities | by which they 
hear and ſec, are wholly conſumed. 
'Thi-is particalarly the caſe. of the 
white' Moors ; who ih (the:day time 
liksOwl's arc blind but ſee: in the 
nipht- And not./ofily-our: Countrey 
Mer#bur likewife'zthe S pantards have 
obſcryed a kind of Men at Papra.in 
#h& other G1ynnee'; (which is bryond 

$ if | the 
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the Eaſt Indzes, . whom they. call 
[ Albin:], whom they report not only 
tro be purblind in the day time, but 
alſo tor the moſt part deat. De KRuy- 
ter who is certainly no lying witneſs, 
affirms that the ſame happen'd to him 
and his comrade in the Kingdom of 
Gualita, by the golden River as they 
call it, who were bothalmoſt bereir of 
both theſe ſenſes. 

Neither let any man think that 
this general rule 1s falſe becauſe that 
the kingdoms of Ango/: and Congo, 
which are not unfruittull, lye upon 
the ſame coaſt of Africa, and that 
the ſame traGts of land which we have 
named are in many places very tem- 
perate and fit for cultivation, . for 
that exception does it felt confirm 
what we ſay. Becauſe thar when vaſt 
Mountains interpoſe which check 
that Eaſterly or land Wind,.and ſtops 
it from blowing all over the Conti- 
nent, it mull follow that the cauſe 
being removed, the effect mult like- 
wiſc ccale. Now it 1s ccrtain-that in 
all the aforenamed coaſts, theſe places 
arc 
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are- only 'temperate and habitable , 
which by continued ridges of Hills 
that ſend out many Rivers, are hedg- 
ed in on the Eaſt. Beſides the above 
mentioned Kingdoms, ſuch alſo are 
the rradts of land which Iye by 
Cape Verd, Theon Ochema or Sierra 
ona, upon the Bay of St. Ann, and 
ſome others. t 

Let us now paſs over into America 
that we may haye a. clearcr example 
of this ; we have told you, and it is 
known to all, that the coaſts of ' Bya- 
{4 by reaſon of the Sea-Winds do en- 
joy a temperate and healthful temper 
ot Air, fa that this Countrey- is con- 
tinually moiſtenced by the dew of the 
Ocean. This is alſo known, that the 
farther theſe Sca-Winds arc remoyed 
from the Sea and their original, they 
become ſo much drycr. Reaſon there- 
fore requires and expericnce teitificth, 
that the midland parts of Bra/i/ and 
the neighbouring Countreys , are ex- 
ceeding dry, & that ſo much the more 
by how much they are remoter from 
the Ocean. This being ſo ſuppoſed, 
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it muſt follow that the. Countrey of 
Peru ſhould be moſt dry: and inha- 
birable, ſecing that it. receives no re- 
freſhing gales from the Weſt ;. and | 
ought eſpecially by Eaſtern-Winds to 
be dried. Bar ir is not ſo, and I think 
there is no body that knows the name 


' of Peru, who is1gnorant of the hap- 
' pincſs both of the ſoil and climar. 


So great a difference can procced-from 
no other cauſe, but from the vaſt and 
high Mountains which divide that 
Kingdom from the reſt of 'the South- , 
America. For theſe Hills ſtretching 
from North to South, reach fromthe 
Equinottial even: to the Streights of 
Magell mn, and with a continued ridg 
cxtend themſelyes eight hundred Ger- 
man Leagues. They who get up to 
the tops of theſe Hills which admir 
of any aſcent and paſlage, and allow 
a proſpett roward the Eaſt, perceive 
all chings there parchrt and burnt up 
by the heat of the Sun and Eaſterly 
Winds. But if turning themſelves 
they caſt rheir eyes Weſtward, there 
they find and obſerve a wondertul 
M 4 tem- 


168- .1\The Motion of 
*emperatneſs. Hurrfull blaſts are,ſo 
excluded from all that valicy , that 
in al-rhe province of Ch:le and 
Peru, hehames of Eaſt-Winds are e- 
qually unknown. There they have 
only Sonth-Winds, which are oc- 
caſionegd by that Tide, which as we 
have-explained , make the Scas that 


are near-the Shore ſet from South to 
North; > 


CHAP. XXVI. 


That in the Temperate Zones the 
Sea Winds are hot, and the Land 
Winds cold. 


S the Current of the Seas and 
Winds in Temperate Zones, is 
eontrary to that: of: the Torrid, ſo 
does'ir aiſo produce contrary effects. 
For that Wind which there follows 
the Current and Tide of the Sea, and 
blows from Weſt to Eaſt, brings ra- 

ther with it heat than cold. 
' In all the Enropean coaſt which 
Fe lycs 


the Seas and Winds. x65 


lyes cpento the Sea, there is no Win- 
ter felr, as long as the Sea-Winds 
blow. Ir is true indeed that ſome Sea 
Winds are colder than others, and 
that South-Weſt are warmer than 
North-Weſt-Winds, yet whatſoever 
Winds do blow, provided they come 
{from ghe Sea, they occaſion no trot, 
nor any remarkable cold ; but when 
the Land-Winds prevail, then- hap- 
pen great colds, And itas obſeryed 
that when South-Winds blow, our Ri- 
vers of 'Tener freeze, then when we 
have a North Sca-Wind. And it any 
by a Thermoſcepe ſhall try whether 
in the Winter time the South-Eaſt, or 
North-Weſt-Wind be coldeſt, he will 
certainly find the former to be colder. 
Bur what we ſay ought only ,ro be 
underſtood of places near the Sea, for 
it falls our otherways in places far 
diſtant from it, where the Winds that 
reach thither loſing the heat of the 
Sea, become cold Land-Winds, And 
hence it is that the moſt parr of the 
Tracts of Europe, which lyc in the 
ſame climate, - are found ſo much 
colder 
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colder, by how much they areremore 
from the Ocean. 

-- Mereover this is not only the con- 
dition of places that lye near the Sea, 
but much more of Iſlands, which en- 
Joy even far more temperate weather, 
than the coaſts of the Continent, ſee- 
ing they receive no Land-Wings, bur 
are on all hands cheriſhed with the 
warm Breeſe of -the Ocean. Therc- 
fore ir is n6t to be-wondercd at, thar 
the Winters are more mild and fayo- 
rable in England and Ireland, than in 
France, and that the cold is not fo 
ſharp in Scotl2nd as in Holland or Gey- 
wany, and that the Winter weather is 
more temperate in Iflands, than in 
Lapland or Norway. 

Bus if any one ſhould paſs frem 
Europe over to the opplit coaſt of A- 
merica that ,lycs in the temperate 
Zone, he would there find all things 
contrary. For ſceing that the Tide 
of the Sea beats not direAly bur fide- 
ways againſt theſe Shores: it follows 
that the Winds which are occaſioned 


by the motion of the Waters, blow 
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not full upon, bur rather paſs by or 
only gently touch all that fide of A- 
merica. Eaſterly or Sea-Winds, as we 
ſaid before are not only rare, bur al- 
moſt unknown in all the European 
colonys' there ; to wit, in Florida, 
Virgenza, New-Holland and New- 
France, There blow for the moſt parr 
in theſe Countreys only Land- Winds, 
and they ſo cold in the Winter time, 
that it may ſcem ſtrange how ſo great 
Wiriters can be,in ſo near a diſtance of 
the Sun, The Rivers in New-Holland 
in one night freeze ſo hard, that they 
may be ſately paſt over a foor. And 
ſo great abundance of Snow falls}, 
that ſcarcely in four or five' months 
time after it is thawed and mcired. . 
Now it anothcr argument be {till 
required for the confirmation of the 
ſame thing, waving the Countreys of 
the Southern Hemiſphere , the Nor-. 
thern parts of the Kingdom of China 
will readily afford us an inſtance, We 
have ſaid that no Eaſterly or SeaWind, 
or but very rarely,do blow upon theſe 
coaſts, and that the Land-Winds bear 
the 
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the'only rule there. Yer there hap- 
pen 1o tierce colds in the province of 
F Pechil or Pechin, which lyes not- 
withſtanding more Southerly than 
Jpaip, the moſt Northern parts there- 
ot Parcely reaching the rwo and 
tourticth degree of Latitude , thar ' 
for the ſpace of four whole months , 
the moſt part of the Rivers are frozen 
ſo hard, that they bear not only Hor- 
ſes, but even the heavielt laden/Carts 
and Waggons, ; 
And hence appears that the ſame is 
the caſe of the coaſt of China, as of 
the aforementioned coaſt of America, 
which ly es oppoſit to the Europeazr 
Shores. Bur if we advance to the 
Weſtern Shorcs of North America, 
we ſhall there find the ſame condition 
of the Airand Winds,with that which 
we have ſaid is ordinary upon the Eu- 
ropean coaſts. 

Now it wepaſs to our Antzpodes, 
and the Countreys of the Southern 
Hemiſphere, we ſhall every where 
meet with the ſame obſervable rule ; 
to wit, that the Lands and Shores 
which 
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which receive the Current of the 
Sea trom the” Welt, are much more 
temperate, and leſs expoſed to cold, 
than the! oppoſit \Shores which. lye - 
open . to_ the © rifing-Sun. It is 
true that in ſmaller Iflands this 
difference is not diſcernable ; but 
the Continents or greater Iſlands 
proportionably to their greargels, 
do maniteſtly enough ſhow a *cet- 
tain and determinate manner of the 
temper of weather ; and that nor 
only upon the Shores, but more in 
the Midland, which arc ſo much 
the colder, by how much they. args 
more diſtant trom . the .Sea,, - and leſs 
moiſtened. by the dew of the Occay 
or of other Scas. | 


t 
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CHAP. XXVII. 


How it happens that the Sea Winds 
are cold in the Torr:d-ZLone, and 
hot tn the Temperate. 


' A Lthough ir may ſeem ftrange 
7 that rhe Seas between the Tro- 
pretsy: being nor only warm , bur 
almoſt boiling hor, ſhould there pro- 
duce cold, and-the ſame being much 
colder-in the temperate Zones, ſhould 
notwithſtanding breath hear ; -yer-if 
any do'bur call ro mind that which 
before-we mentioned, when we treat- 
ed of the original'of Land-Winds, 
I think there will remain no' reaſon, 
why it ſhould paſs for an abſurdi- 
ty. For ſeeing that the Land in the 
Torrid-Zone is hotter than the Sea, 
it is no wonder that this ſhould cool 
and refreſh thar. But when the land 
which lycs ar a grear diſtance- from 

the Torrid-Zone, is not much warm- 

ed by the Sun," nor can contract 


any heat by the conta@ of Lands 
fo 
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fo diſtant; the Earth being a firm 
and ſolid Body, it is no way ſtrange 
that Countreys ſo remote trom the 
middle region ſhould be very cold. 

Ver the Sea on the other hand being 
a fluid body, and-continually 'mo- 
ving in circuit, and the motion thege- 
of extending every way, even 30 
the extreameſt parts of rhe Nauk. 
it muſt neceſſarily be\, that even'the 
moſt 'diſtanr Seas ſhould be affeRted 
by the+hear of the- Occan that-1s 
in the "Torrid Zone,, And ſo the 
reaſon is' clear why'the Sea-Winds 
within the Troprets are colder than 
thoſe'-thar' blow - from the Land 
thouph' in cold Countreys they be 
warmer. " 


T 
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CHAP. XXVIII 


| The reaſon why. the greateFt motion 
af Winds, and Tides is obſerved a- 
the HOSeFade; ; 


ide the EquinoRal there is 
indeed, always a ſwelling of 


the Occan,; becauſe that,,heing the 
greateſt Circle; pt. all , the[Watcrs 
,conſtantly tend. thither forithe equal 
2/2 of, ballance, '3s we;have 

are reaſoned, yet-this ſelling iS 
then..greateſt, . when the Sun js there 
-yertical. hen! the Cagxecnt|.and 
.motion of the;Sea is:moſt impefuous, 
andextending it ſelf every way,,. it 
makes even the remotelt Seas feel the 
effes of it's riſing. It is not then 
ſtrange thae abour the equinoQials 
the Seas are moſt agitated, and that 
then (beſides others) are raiſed theſe 
fearfull rempeſts which are called 
Hurricanes. and, 

For therefore it be almoſt the vul- 
gar opinion that theſe tempelts Fay 
or- 
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ſortuitous and caſual, and that no 
certain reaſon can be given of them; 
yet ſeeing they do ar ſer times, and in 
ſer places for the moſt part recur, 
the nature of them ought not to paſs 
far occult, Bur that even as the ©- 
ther motions which happen in the 
Sea and Air, are limited by certain 
bounds and laws, ſo alſo do I think 
that the times and manner of theſe 
Tempeſts may be fore-known and 
predeterminarted. 

If therefore we do make it our 
buſineſs diligently to inquire into the 
time, when theſe rumults and ſedi-. 
tions of 'Sea and Winds do ariſe, we 
ſhall find that it happens moſt about 
the end of Summer, when the Sun is 
haſtening back from the Solſtices ro 
the EquinoCtial. .. For then happens 
the turn of the yearly motion, wher- 
by (as we have faid) the Seas de- 
clinc from South to North, and again 
trom North to South. Now ſeeing 
all rurning or reciprocation occaſions 
an uncquality of ballance or leyel, 
it muſt necds be, that in that time 

N when 
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when the Seas alter their courſe, and 
flow back again from South to North, 
or from North to South, there ſhould 
ariſe great Storms. Bur becauſe in 
all places the caſe is not the ſame, 
and that ſome places are more diſturb- 
ed than others, ir will be neceſſary 
ro obſerve a few things, trom whence 
a conjecture of the reſt may be made. 
And that we may not confound to- 
gether many kinds of Tempeſts, we 
ſhall only treat of Hurricanes, as bc- 
ing the moſt violent and imperuous 
of all others. Bur it will be ro no 
purpoſe to rell what they are, ſince 
examples and hiſtories of them do 
every where occur. It is known that 
from a previous calm, Salt Shores 
and other indications, they are fore- 
known. It is alſo well known thar 
when they are a coming, the Scas are 
whirled round in a circle. Nor are 
Skilfu] Mariners ignorant, that they 
happen not in the middle of the O- 
cean, bur only in places that are near 
the Land ; and that rhe nearer they 
are to land, the fiercer they og 

orc 
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fore prudent maſters of Ships who 
who rake care to preſerve thcir vellels, 
leave the Shores and Harbours, and 
at that time pur out to Sea, that they 
may avoid the danger. YetlI think 
they do miſtake themſelves, in that 
they always diſtinguiſh them from 0- 
ther tempeſts, as from [water ſpouts] 
and thoſe they call [7-avados.] For 
they who ace in the middle of this 
Storm, where the danger is ſome- 
what lefs, call it a [Spout] but ſuch 
as arc ſomewhat more diſtant a Hur- 
YICANE. 

It is likewiſe ro be obſerved, that 
as to 43S Who live in the Northern 
Hemiſphere, the rimes of the year 
are dittcrent from theſe that happen 
to them who inhabit the Southern 
Hemiſphere, 1ſo likewiſe rhe ſcafons 
of the Seas motions diſagree. Under 
che Equator inaced, the ſame is the 
caſe of both EquinoCtials. But when 
in this our Hemiſphere Hurricanes 
do happen when the Sun returns from 
the Tropick of Cancer to rhe Equi- 
noctial ; on the contrary, in the opo- 

N 2 ſir 
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ſit Hemiſphere they are moſt obier- 
ved, when the Sun from the Tropick 
of Capricorn again viſits the Equinoc- 
tial. 

Now then ſuppoſing what we have 
ſaid, that Hurrzcanes do ariſc from 
the converſion and turn of the yearly 
motion of the Seas, I think it may 
without any difficulty be gathered, 
where it is that ſuch Tempelts never 
happen, and in what places they do 
very often, and for moſt part at the 
forementioned ſet times occur. Upon 
all the coaſts of Europe, and on that 

art of Africa, which reacheth as 

ar as Cape Verd although very vehe- 
ment and ſtrong Winds do often blow 
from the Sea, yet (for what I know ) 
there were never, or exceeding rarely 
any Hurricanes obſerved in theſe pla- 
ces. For upon theſe coaſts, the chan- 
ges and viciſſirudes of the yearly 
motion do not occur; orit they do, 
they are altogether inſenſible. On 
molt part of the coaſts of Europe, 
there is but one general motion obſer- 


ved, whereby the Seas ſer from Well 
to 
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to Eaſt, as we have already ſeveral 
times declared. But the farther we 
pur off from the EXuropean Shores in 
our courſe Weſtward, the more is this 
yearly morion perceived. Therefore 
in that Sea which waſheth the oppo- 
ſit coaſts of America, the above na- 
med Tempeſts are anniverſary, and 
that at a ſet time, to wit, When the 
Seas begin to flow back from North 
to South. 

And as (according to what we have 
ſaid) the ſituation and motion of the 
Seas which lye on the North of Chz- 
4 and of thoſe that waſh the oppo- 
ſir coaſts of North America, is the 
ſame ; ſo likewiſe the condition of 
the Currents and Tempeſts is in both 
places alike. When after the Summer 
ſolſtice the Sea begins ro flow back 
from North to Jouth, and eſpecially 
about theAutumnal Equinox or ſome- 
what later, there ariſe ſo great 
Srorms and Tempeſts in the Occan 
that lycs betwixt China and J.pan, 
that ſcarcely is navigation in any 6- 
ther place more dangerous, 

2 Now 
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Now as we have ſaid that theſe 
commorions are more conſpicuous 
npom:the Shores, and that at a fet 
feafon, according as the Shores arc 
more or leſs remote, and therctorc 
ſooner or later receive the Tides, as 
in other places the ſame is manilclt, 
ſo eſpecially in the River of China 
which they call [Che] iris to be ob- 
ſerved. tor in the Mouth of this 
River as far up as the City | Hauchew|] 
heretofore called [Ch:znſaz) when the 
Current of the Seas changeth, which 
happens in Oftober, there appears ſo 
ru a Tide, that people flock thither 
rom all places to gaze upon it as a 
miracle. 

And if we conſider the Seas of the 
Southern Hemiſphere , we ſhall find 
the Tides and Tempelts which hap- 
pen there ; ro obſerve the ſame courſe 
and Period, as theſe do which every 
where occur in our Hemiſphere. For 
upon the coaſts which lye wt" the 
Tropick of Capricorn, and look Welt- 
ward, there never happen any, Hur- 
ricapes; but upon Shores that look 
towards 
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towards the Eaſt, they are very often, 
obſerved. Upon the coaſt of Chz/e, 
and on the Weſtern Shore of the Iſland. 
[del Fuego] although other Tempeſts,” 
do appear, yet (tor what I know) 
there were never any Hurricanes be- 
held, when notwithſtanding the ſame 
do often rage on the oppolit coaſt , 
which reacheth from the mouth of 
the Silyer River to the Streights of 
Magellan, and farther. Neither arc 
there any obſerved on that , coaſt'of 
Africa which lyeth to the Weſt, and 
reacheth from the Winter Tropick ro 
the Cape of good bope, when, neverthe- 
leſs they are often ſeen on the contra- 
ry Eaftern Shore, which is extended 
from the Cape of good Hope. when 
nevertheleſs they are often ſeen-on 
the contrary Eaſtern Shore, which 36 
extended from the Cape of god hope, 

ro the I{land Madagaſtar 
Now what we have ſaid that the 
tore named tempeſts do in the Spring 
time happen in the Southern Hemil- 
phere, ought not to loſe it's credit, 
becauſe that at the Cape of good _ 
N 4 the 
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the ſame Storms are obſerved alſo in 
the Autumn, which do ſtrangly affict 
Sailers. - For by reaſon of 'the morion 
of the Ind:an Sea which we told you 
before does decline Southward, there 
happen every year about this Pro- 
montory two turnings or converſions 
of the Sea. The reaſon of the Tempeſts 
that there happen in the Spring time 
is clear, for that which we call Spring, 
the inhabirants of that Promontory 
call Autumn. Burt the Autumnal 
Storms happen there from the turning 
of the Inzzan Ocean , which about 
the time of the Equinox, and after 
diredts it's courſe towards that Pro- 
montory as hath been ſaid before. 
But concerning theſe and ſome other 
_—_ motidns of the Ocean and 

inds, we ſhall have occaſion to treat 
more amply in another place. So that 
for our preſent purpoſe I think what 
we have ſaid may be ſufficient. 
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CH AP. XXIX, 


The way of making an Aeroſcope 
or Weather-Glaſs, whereby to fore- 
know approaching Tempests. 


us that many have wrote very 
much of the ſigns whereby the 
approach and qualitics of future 
Winds and Tempeſts may be fore- 
known, and yer that there are none 
who have preſcribed any way which 
does not very often fail: I think it 
will not be amiſs, here to inſcrr the 
conſtruction of an Aecroſcope or 
Weather-Glaſs, by none ( that I know 
of) hitherto obſerved, whereby if I 
miſtake it not, it may be moſt cer- 
tainly known, what the ſlate and con- 
dition of the Air is, and if any 
Wind or Tcmpelt be to be feared. We 
have lately ſhewn in a writing concer- 
ning light, by what mcans the Alti- 
tude ot the Air by the help of Quick- 
ſilver might be known. And though 
there are ſome that think this way 
not 
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not ſure enough, ſceing that the con- 
dition of the Air is not every where 
the ſame,. and that according to the 
diverſity of ſeaſons it undergoes great 
altcrations, yet this objection is 10 far 
jrom weakening the rule and mcaſure 
that we propoſed, that it does rather 
very much confirm what we have ſaid, 
For what happens to the Air, the 
ſame does likewiſe to the Quick-filvcr 
containcd in the Tubs or glaſs Pipes. 
And as the Altitude of the Air is not 
always the ſame, ſo likewiſe the 
height of rhe Quickſilver is not at all 
times alike, Abour halt a years rime 
I obſerved the diverſity of Level in 
ſeveral Glaſles,and found that betwixt 
the greateſt increaſe and decreaſe 
there was the difference of a four- 
teenth or a little larger proportion, 
wherein ſometimes higher and ſome- 
times lower the meaſure of the Air 
and Quickſilver conſiſted. 

I likewiſe obſerved that whenſoevcr 
any Wind or Storm riſes out of the 
Sea, the heighr of the Quickſilver 
does piece and picce maniteſtly ws. 
an 
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and that exactly according to. the 
proportion and degrees ot the blu- 
itering Storm. And when it abates 
and a calm returns, the Quickſilver 
again aſcends, Now ſceing that in 
our Countreys moſt part of Storms 
come from the Sea, and that they are 
{c|\dom occaſioned by land Winds, as 
it happens alſo in other Countreys, 
cſpecially where there are no Moun- 
rains; Lence it is that when the Winds 
blow trom the Sca, the Quickſilver 
always mounts up, and when they 
do again ceaſe, or Land-Winds blow, 
it again defends. For ſceing that the 
Air which is over the Sea, 1s for the 
molt part higher, than that which 
extends it ſelt over the carth, hence 
ir happens that this returning and 
mecting the Sca Air, ſhould of ne- 
ccflity raiſe it higher ; and this con- 
courlc is the cauſe that theſe guſts 
which prcceed from the I.and arc 
leſs violent. But the Sea-Winds fall- 
ing down trom a highcr level, and 
mceting with a thinner Air, have 
theretore a more vchement Morion. 

Furrhcr- 
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Eurthermore I judg this experiment 
' to be of ſo great uſctulneſs, that I 
know not if any other ſo ſecure and 
proper can be diviſed for the fore- 
relling of Tempeſts. For although 
we can not thereby certainly affix 
the time when any Tempeſt ſhall 
happen , yet if (I be nor deceived) 
it may be certainly foreknown, when 
: there is no danger,or when otherways 
the Air is in ſuch a ſtate thar ſome 
ſtorm or Tempeſt may ariſe. If the 
Quick-filver be at the loweſt, then 
there is no danger threatned from 
Sea-Winds. Burt if the ſame be ad- 
vanced to it's pitch, we need nor 
fear any Land-Winds ; but then the 
Air is in ſuch a ſtare that a Tempeſt 
may riſe from the Sea ; if which do 
follow, then the Quickſilver ſwiftly 

and violently deſeends. Bur if it fol- 

low not, the Quickſilver decends by 

degrees, until it return ro it's ſer 

meaſure. 

And I do not at all doubt, bur that 
if they who arc at Seca would care- 


fully conſult ſuch Glaſſes, they might 
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from rhence colle& more, and certain 
preſages, from whence they mighr 
clearly know the ſtate of the Air, 
and it any Tempeſt were rhreatned 
not only upon coaſts, but even 
alſo and that perhaps more accurate- 
ly in open Sea. For when the Quick- 
ilver contained in the Pipes, 18 not 
ſenſibly aſſerted with hear or cold, 
bur does always cxadly repreſent the 
Level and Ballance of the Air, from 
whence the cauſes of Changes and 
Storms are to be ſought ; it ſeems al- 
together conſonant to reaſon that the 
obſervation of this thing ſhould prove 
very profitable ro Navigatours, Bur 
tor my part as long as this experi- 
ment 15 not approved by the teſtimo- 
nics of others, let cvery one think of 
it as he thinks fir, and I am farisficd. 


" Mr. Pindar's Sermon at Guild Hall. 


A Citalogue of ſome Books Printed 
' "for, and ſold by H. Brome, ſimce 
the dreadful Fire of London, 1666, 


to 1677. 


Divmaty. 

R. Hammond on the New Teſtament, fo! 

his Practical Tracts, fol. 

Mr. Farindons 130 Sermons, fol. 

"Newman's Concordance, fo/. 

Biſhop Saxderſon's Sermons, fo!. 

Dr. Heylin on the Creed, fol. 

Biſhop Tay/or's Caſes of Conſcience, fol, 

His Polemical Diſcourſes, fol. 

Mr. Cumbers's Companion to the Temple, being 
a Paraphraſe on the Common Prayer. 

yo Wilkins Principals and Dutics of Natural 
Rcligion, 

Biſhops Coſen's Devortons. 

Biſhop T.zy/or's Holy Living and Dying. 

Mr. Fowler's Defign of Chriſtianity. 

Dr. Patrick's Witneſſes ro-Chriſtianity. 

——} His Advice to a Fremd. 

———-His Chriſtian Sacrifice. 

—— His Devour Chriftian. 

Holy Anthems of the Church. 

The Saints Legacics. 

_ Reformed Monaſtcry, or the Love of Je- 
us. 

Bona's Guide to Etcrnity. 


Sermons. 


Dean Loyd's Two Sermons at Court. 
Dr. Sprat's Sermon ar Courr. 
Biſhop Lany's Sermon at Courr. 


Mr. Sayer's Aſſize Sermon. 

Mr. Naylor's Con. Sermon for Col. Cavendifþ. 

Mr. Stand:þ's Sermon ar Courr. 

Dr. Duport's Three Sermons on May 29th No» 

vemb. 5th. Fan. ZOth. 

Dr. Du Myulin's Two Sermons on Novemb. tb. 
—— His Sermon at the Funeral of Dr, Tur« 


MNcr. 
Hiſtories. 

The Life of the great Duke of Eſpernon, being rhe 
Hiſtory of rhe Civil Wars of France, beginning 
1598. wherc D' Avila leaves off, and ending 
in 1642. by Charles Cotton Elq; 

The Commentary of M. Blaiz de Montluc the 
great Favourite of France, in which are con- 
raincd all rhe Steges, Barrells, Skirmiſhes, in 
three Kings Reigns, by Charles Corron Elq; 

Mr. Rycauts Hiſtory of Turky. 

The Hiſtory of rhe Three lat Grand Scigniors, 
their Sulrana's and Cheit Favourucs, Engliſhc 
«= Evelin Eſq; 

The Hiſtory of Dox Quzxot, fol. 

Biſhop W:/kin's Real Character fol. 

Biſhop C oſens againſt Tranſubſtanriation. 

Dr. Guidors Hiſtory of Bate, andof the hot Wa« 
rers there. 

The Fair one of Tunis, or a new picce of Gallan- 
try, by Charles Cotton Eſq; 

Domus Carthuſiana,or the Hiſtory of the moſt No- 
ble Foundation of the Carter Houſe in Lon- 
don, with the Life and Death of Thomas Sutton 


Eſq; 
The Hiſtor of the Sevarites, a Nation inhabiting 
part of the third Continent. 


Phyſick. 
Dr. Gln de Ventriculo & Intcſtinis. 
De vita Naturw. 
Dr. Barbet's Practice, with Dr. Decker's Notcs, 
vir Ken. Digby's Excellent Receipts in PHYICK, 


hy+ 


Chirurgery and Cookery. 
The-Anoromy of the Elder Tree, with irs appro» 


ved Verrue. 
Micellanzes. 


Dr. Shinner's Lexicon. 

Hiſtory of the Ir:þ Remonftrance. 

Lord Baces's Advancement of Learning. 

The Planters Manuel. 

Treariſe of Human Reaſon. 

The Complear Gamecſter. 

Toleration diſcufs'd by R. L'Eftrange Eſq; 

S—_— Improvement by R. Coke Eſq; 

Leyburn's Arith. Recreations. 

Geographical Cards deicribing all parts of the 
orld,, and a Geographical Dictionary 


School Books. 


Screvelius Lexicon in Quarrto. 

Cenrum Fabulz, in Octavo. 

Nolens Volens, or you ſhall make Larine. 

Radyns Rudimenta Artis Oratorie. 

Pools Parnaſſus. 

The Shollars Guide from the Accidence ro the 
Vmverfity. 

Erasmus Coll. Engliſh. 

Lipſius of Conftancy, Engliſh. 


Controverſies. 


Confiderations touching the rruc way to ſup- 
preſs Popery, ro which is added an Hiſtorical 
account of rhe Reformation here in England. 

Lex Talionis, being an Anſwer to Naked Truth. 

The Papiſts Apology anſwered. 

A Scaſonable Diſcourſe againſt Popery. 


The Defence of ir. 
The difference berwcen rhe Church and Court of 


Rome. | 
Take hecd of both extreams, Popery and Presby- 


tery, by Mr. Bolein. 
Dr. Du Moulin againſt rhe Lord Caſtlemain. 


. «—— Againſt Papal Tyranny. 
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